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ATTENTION FORESTERS!!! 


How is your supply of INDIAN FIRE PUMPS? May we suggest you 
bear in mind these facts? The strong metal) tank stands alone— 
no propping to fill. Will not rot or puncture. Solid brass pump 
will not get out of order or cause trouble. Throws 50 ft. strong | 
stream. Ventilated tank keeps out dampness and protects wear- - 
er’s back. Heavy solid brass bottom on galvanized tanks. Brass 
carrying handles. Carrying rack available for use on trucks. 


D. B. SMITH & CO. 40 MalIn Street, Utica, N. Y. 
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A NEW TOOL 
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Seedling Lifter and Transplanter (Patented) —elimi- 
nates the hazard of lifting and transplanting seedlings, 
bulbs and other small plants. 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 


We make—Planting Bars, Fire Rakes, Swatters and 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 
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EDITORIAL 


TWENTY-FIVE YEARS OF THE WEEKS LAW 


JN mid-September the Society for the 
| Protection of New Hampshire Forests, 
* meeting in the White Mountains, cele- 
brated the silver jubilee of the passage 
of the Weeks law. Like a great peak 
surrounded by lesser hills, that legislation 
grows more impressive with increasing 
distance. It stands as a principal land- 
mark on the pathway of national prog- 
Tess in forestry; and commemoration of 
the first quarter-century of its life is 
highly appropriate. 

_ The actual date of approval of the law 
was March 1, 1911. Its enactment was 
obtained only after a twelve-year strug- 
gle, opened at Asheville in 1899. Two 
years later organized effort began in New 
Enelnd for federal acquisition in the 
White Mountains. 

_ These two independent movements soon 
coalesced, and gained momentum as the 
years passed, but only to meet increas- 
ingly vigorous resistance. While the 
epoch-making character of the legislation 
remained to be revealed under the test 
of time, conservatives of both political 
parties were bitterly hostile. The federal 
purchase of eastern forest lands shocked 
political orthodoxy as an unwarranted, 
dangerous, and unjustified extension of 
the field of federal activities. It was held 
t the benefits aimed at were both local 
id uncertain, that the whole plan was 


visionary, and that the chief gain would 
be reaped by the owners of virtually 
worthless cut-over land providentially af- 
forded a chance to unload. Was it not 
axiomatic that any governmental activity 
was bound to be unbusinesslike and ex- 
travagantly conducted? As _ conclusive 
answer when the pressure of public opin- 
ion favoring legislation became uncom- 
fortably sharp, its opponents pushed to 
the fore the objection that the bills were 
unconstitutional. 

The form of the law was largely shaped 
to overcome this objection. Only lands 
found by the Secretary of Agriculture, 
after examination, to be necessary for reg- 
ulating the flow of navigable streams could 
be considered for purchase; and before 
they could be purchased, they must be 
examined by the Geological Survey also, 
and a report made showing that their con- 
trol would promote or protect the naviga- 
tion of streams fed from them. Thus 
safeguarded, and carrying an initial ap- 
propriation of $9,000,000 for land acqui- 
sition, the bill was passed after strenuous 
effort, and became law in the last days 
of the 6lst Congress. 

But the Weeks law was not merely a 
law for buying lands to build up Na- 
tional Forests in the East. It opened a 
new federal activity in another field— 
cooperation with the states in protecting 
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forest lands, both state and private, against 
fire. And in this feature also it was 
epochal. For it recognized a national in- 
terest in promoting and aiding local fire 
control on the watersheds of navigable 
streams. As an extension of the field 
of federal responsibility and action, this 
part of the law ranks in significance 
alongside of the acquisition part. 

Somewhat curiously, the incorporation 
of this principle was probably due to the 
opponents of enlarging the sphere of fed- 
eral action. As originally proposed it 
owed much of its support to conservative 

_ preference for it as the lesser of two 
evils. In 1908 one of the most deter- 
mined antagonists of the acquisition bills 
then before Congress introduced an alter- 
native measure. It sought to throw the 
responsibility for action on the states. It 
began by authorizing interstate compacts 
to conserve forests and water supplies; 
and this was the origin of Section 1 of 
the final Weeks law. Next came a sec- 
tion which apparently served to suggest 
Section 2 of the Weeks law, and obvious- 
ly provided a good deal of its wording. 
It appropriated $100,000 for federal co- 
operation with states, of two kinds. 

On request, expert advice was to be 
supplied on forest preservation, utiliza- 
tion, and administration, and on the re- 
forestation of denuded lands. In addi- 
tion, the Secretary of Agriculture was 
authorized to agree to administer and 
protect private forest lands on the water- 
sheds of navigable streams, provided the 
operations of the owners were subject to 
regulation that would protect the forest 
in aid of navigation. Out of this attempt 
to sidetrack the acquisition policy pre- 
sumably came the idea of federal aid in 
maintaining organized state fire protective 
systems. 

The principle of federal cooperation 
with states through financial aid condi- 
tioned upon matched state funds is now 
familiar. That the Weeks law _ broke 


virgin ground in introducing this prin- 
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ciple is of more than passing interest, a 
a matter of history. But for foresters thi 
overshadowing importance of the Week 
law is the fact that, in two quite differ 
ent directions, it put the stamp of federa 
approval upon policy departures the mo 
mentousness of which could be know: 
only as time confirmed the innovatio 
and enlarged the scope of their effectiv 
application. 

There is truth in the verdict of Jenck 
Cameron: “1876, 1891, 1897, 1905—thes: 
are all red-letter forest years. But 191] 
a year of the same hue, deserves soma 
what larger type, for it set the seal c 
finality upon them all.” The thoug! 
here, however, centers on the decisiv 
commitment to permanent forest owne: 
ship and administration implicit in b 
ginning to buy up land for the purpos 
instead of merely holding for forest us 
land already owned. The Weeks law ha 
largest significance not as a confirmatio 
of what had previously been done, by 
as a definite affirmation of a national ini 
terest in forest-land conditions that ju 
tified bringing within the sphere of fe 
eral jurisdiction matters of new concer 

The concrete results that can be pointe 
to as the fruits of the first twenty-fiv 
years of the Weeks law are too we 
known to all foresters to need summarit 
ing here. The amending Clarke-McNa 
law of course amplified the purcha 
policy; and New Deal backing has grea 
ly accelerated acquisition during the 1 
three years. The major effect upon t 
development of state forestry, on t 
other hand, came earlier. . Without t 
law and the federal aid, not only in tl 
form of funds but also in that of ¢ 
operative participation in the actual 
dertaking, progress in the states wou 
have been far more halting and uneve 
as well as slower in getting under gener 
way. 

The policies introduced by the W: 
law have enormously advanced forests 
in the United States. Throughout, t 
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advance has been made possible by suc- 
cessive new recognitions and assumptions 
of public responsibilities with respect to 
the use made of forest lands and forest 
resources. Each advance has been strenu- 
ously resisted by conservatives fearful of 
the extension of governmental activities, 
and particularly of the enlargement of 
the field of jurisdiction of the federal 
government. Each successive entrench- 
ment of those seeking to prevent the ad- 
vance has proved untenable in the face 
of a growing public conviction that a 
national as distinguished from a funda- 
mentally private, local, or state interest 
was involved. Each time, it has taken 
years to break through the resisting lines 
and obtain the recognition of a new prin- 
ciple, necessitated by the public interest, 
on which to base a broader program. 
The Weeks law, however high its relative 
rating in comparison with the other sig- 


nificant landmarks of the advance of for- 
estry, is merely an illustration of how 


inevitably, though slowly, the duty of 


_ government is broadened as the public 


interest involved in the form and manner 
of land use becomes more clear. 

No longer is it possible for foresters 
to be concerned only with the problems 
of forest-land use. As never before, the 
people of the United States have been 
brought face to face with the necessity 
for new public policies and new assump- 
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tions of governmental responsibilities with 
respect to land use generally. An inte- 
grated public policy of land-use control 
to the degree and along the lines req- 
uisite to serve the best interest of the 
Nation as a whole must be worked out. 
However strongly we may rebel against 
the idea of a planned national economy 
as implying a system of bureaucratic 
regimentation, we can hardly deny the 
need for land-use planning and for some 
public measures of land-use control; for 
both are implicit in our public policies 
of forestry. The only arguable question 
is how far it is necessary to go. And the 
answer to that lies outside the field vf 
forestry. As was said last month, the 
economic course of development is bound 
to be directed, through use of the powers 
of government, to serve interests of some 
kind. To the extent that it falls within 
our field as foresters to influence the di- 
rection, we should be under no uncertain- 
ty regarding the interest we would have 
served, or the practicability and desir- 
ability of the use of federal governmental 
powers in new fields where national pur- 
poses require it. That controlled land 
use based on national planning is far 
from synonymous with bureaucratic regi- 
mentation the extraordinary results al- 
ready attained under the new principles 
established by the Weeks law, and the 
further gains in prospect, amply testify. 


THE EUROPEAN LARCH CANKER AND ITS RELATION TO 
CERTAIN OTHER CANKERS OF CONIFERS IN THE 
UNITED STATES 


By GLENN G. HAHN! anp THEODORE T. AYERS? 


The destructive European larch canker was first discovered in the United States in 
1927, on European larch imported in 1904 and 1907 from Great Britain and planted 


in Massachusetts. 


and different species of pine, as well as species of larch. 
that neither Douglas fir nor any species of pine is attacked by this disease. 


In Europe this disease has been reported to attack Douglas fir 


Investigation has shown 
Prompt 


action in the destruction of the diseased larch appears thus far to have averted a 
general spread of European larch canker in this country. Methods followed jin the 
United States and in Europe to control the disease are discussed. 


N THE spring of 1927, while making 

a study of European larch (Larix 

europaea D.C.) in the northeastern 
United States, members of the Harvard 
Forest staff observed a diseased con- 
dition of imported stock of that species 
planted in the Black Brook Plantations 
(10), at Hamilton, Mass. The trees, 
which had been growing in that locality 
for approximately 20 years, were heavily 
infected and showed abundant trunk and 
branch cankers (Figs. 1 and 2). Speci- 
mens of this disease were submitted to 
Spaulding, of the Division of Forest 
Pathology, Bureau of Plant Industry, who 
identified it as the true European larch 
canker (19). 

Because this was the first time that the 
disease had been observed in North 
America, the question naturally arose as 
to its source. An examination of the 
records of the original owner of the 
Black Brook Plantations showed conclu- 
sively that the European larch canker 
had been imported on nursery stock (19) 
from Great Britain in 1904 and 1907. 


Some of this same imported stock of 


European larch was distributed to an ad-- 
joining estate, not far distant, at Ipswich,? ’ 
where it was planted along the slopes of ' 
a small river valley. On this site, which: 
was very favorable for the propagation | 
of the disease, the canker thrived even: 
more than in the Hamilton area.* 

With the discovery of the European | 
larch canker in this country, an inten- - 
sive search was made by Spaulding and| 
his associates to determine the distribu- - 
tion of the disease. Douglas fir [Psew- - 
dotsuga taxifolia (LaM.) Britt.] and pine: 
as well as larch species were examined | 
carefully for larch canker, inasmuch as; 
the disease had been reported in Europe» 
on these conifers. q 

In addition an intensive laboratory : 
and field investigation was undertaken by ’ 
the writers in 1930. The results of these > 
studies are reported in this paper. In itt 
are given the present known distribution 1 
and the host range of the canker para-- 
site in the United States. The relation-- 
ship of the European larch canker organ- - 
ism to native fungus species on tamarack 
[Larix laricina (Du Rio) Koch] and on) 


a 
*Division of Forest Pathology, Bureau of Plant Industry, U. S. Department of Agriculture, | 
in cooperation with Osborn Botanical Laboratory, Yale University. 


*This planting was formerly believed to be entirely in the township of Ipswich, but later r 
found to be partly in the adjacent town of Topsfield. The Ipswich location is retained, however, ’ 
in this paper, because of its usage in previous publications. (8,19). 


*Unpublished field notes compiled November 26, 1928, by P. Spaulding, Division of Forest | 


Pathology, U. S. Bureau of Plant Industry. 
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- Fig. 1—Imported European larch with a large 
q basal trunk canker. Ipswich, Mass. 


; 

E 
| 
a 


Fig. 2—Multiple infection of European larch 
canker on branches and trunk of imported 
European larch. Hamilton, Mass. At least 8 
; cankers are visible, as indicated by arrows. 
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western larch (L. occidentalis Nutt.) is 
discussed, together with the relationship 
of the true larch canker to certain in- 
digenous cankers on native conifer spe- 
cies.4 


Species RE>orTED AS Hosts For LARCH 
CANKER ORGANISM 


Inasmuch as investigations of the larch 
canker published abroad have shown it 
to be a limiting factor in the successful 
culture of European larch, and since the 
causal organism was reported to attack 
a wide range of species of conifers, in- 
cluding Douglas fir (7, p. 100; 12, p. 
117; 14; 17, p. 367), recognized as one 
of our most important sources of lum- 
ber today, considerable apprehension was 
felt by pathologists and foresters in this 
country over the discovery of this destruc- 
tive disease in Massachusetts. Among the 
larch species reported as hosts for the 
larch canker parasite in Europe were 
tamarack (12, 18), and western larch 
(1). Although the disease was intro- 
duced on imported European larch, it was 
reported to occur in this country (19) 
not only on the resistant Japanese larch 
(L. leptolepis Gord.) (1, 6, 12) but also 
on tamarack, Scotch pine (Pinus sylves- 
tris L.), pitch pine (P. rigida Mill.) and 
Douglas fir. Accordingly there was the 
possibility that tamarack, which is dis- 
tributed from east to west through Cana- 
da, would become infected and thus act 
as a natural bridge for the unimpeded 
spread of the introduced parasite. Not 
only would the valuable stands of Doug- 
las fir be exposed to attack by the larch 
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canker parasite, but likewise those of 
susceptible western larch (1). The lat- 
ter, which is about equal in its distribu- 
tion within the “Inland Empire” to that 
of Douglas fir, compares favorably with 
other commercial species as a source of 
timber (11). 

In addition to the tree species just men- 
tioned as being susceptible to the larch 
canker organism, it has also been reported 
in American and European literature (6; 
9, pp. 215-220; 18; .19;.20, p..99)itas 
occurring in the following conifers: on 
Siberian (Larix sibirica Led.) and Kore- 
an (L. dahurica Turcz.) larches; on Nor- 
way (Picea excelsa Link) and Sitka (P. 
sitchensis Carr.) spruces; on Austrian 
(Pinus nigra austriaca Asch. and Graeb.), 
Corsican (P. laricio Poir.), Swiss stone 
(P. cembra L.), mountain (P. mugho 
pumilio Zenari), and ponderosa pines; 
and on silver fir (Abies pectinata D.C.). 


Known Hosts oF EvuropeAN LArRcH 
CANKER FuNcuS 


For many years, confusion concerning 
the true host range of the European larch 
canker parasite (6, 16, 17, 19) has ex- 
isted as the result of a controversy’ over 
the identity of the causal organism. This 
organism produces cup-like fruiting bodies 
or apothecia (Fig. 3), which are waxy, 
chalk-white, and covered with minute 
hairs. They measure 2-6 mm. in di- 
ameter and are supported by short thick- 
ened stalks. The rims of these cups have 
a powdery appearance and enclose col- 
ored disks which contain the reproduc- 
tive spore bodies of the fungus. These 


; ‘Detailed reports of the taxonomy of related fungi occurring on conifers in this country and | 
their relationship to the organism causing European larch canker have been published (3, 4,5). . 


°On the European continent and in Scandinavia the 
pathologists, mycologists, and foresters to accept Hartig’ 


re has been the general tendency for - 
s name, Peziza willkommii (1874), or as 3 


it is called today, Dasyscypha willkommii, for the parasite (3 pp. 81-83: 
all ’ ; - pp. 81-83: 16. pp. 8-10). § f | 
the British workers, on the other hand, have preferred to follow Hiley (6, Pre 7Oy who Ai 


tained that an older name, 
larch canker fungus. 


L Dasyscypha_calycina (Schum.) Fuckel (1869) held priority for the > 
Hiley regarded this organism as possessing not only parasitic and sapro- - 


phytic forms but also intermediate forms between these two types. 


<) Oa 
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disks, which vary in color from orange 
to pale buff, are very conspicuous dur- 
ing wet weather, when the fruit cups are 
distended. 

The confusion over the identity of the 
larch canker organism would have only 
academic interest except for the fact that 
economically important conifer host spe- 
cies are involved. Studies carried on by 


ee = eR Re iy th 


Fig. 3—White, hairy fruit cups of larch canker 
parasite, Dasyscypha willkommii, about canker 
on branch of European larch. Hamilton, Mass. 


7 


4 
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the writers have shown that the name 
Dasyscypha willkommii (Hart.) Rehm, 
should be applied to the canker para- 
site, which is distinct from the imported 
saprophyte, D. calycina Fckl., and the re- 
lated native saprophytic species occurring 
on many conifers. 

As far as known, the larch canker 
organism parasites only species of the 
genus Larix and its close relative, the 
monotypic genus Pseudolarix. The writ- 
ers have found, as the result of wound 
inoculation experiments with pure cul- 
tures of the organism, the following spe- 
cies to become infected artificially with 
the disease: Larix europaea, L. leptolepis, 
L. laricina, L. occidentalis, and L. dahuri- 
ca. In this country European larch, 
and rarely Japanese, have been observed 
to become infected naturally with larch 
canker parasite. Recently, however, dur- 
ing a reexamination of larch in the area 
where the eradication of European larch 
canker was conducted soon after its dis- 
covery in the United States, a single 
specimen of the exotic golden larch 
(Pseudolarix amabilis Rehder) was found 
infected (15). 

Although fully exposed to infection, 
Douglas fir (blue or Colorado form) 
growing in the larch canker infection 
areas in eastern Massachusetts did not 
become infected. Had these Douglas firs, 
growing outside the natural range of the 
species, been susceptible to the European 
larch canker organism, they probably 
would have become infected because of 
their proximity to the diseased larch on 
a site favorable for the development of 
the canker. Artificial wound inoculations 
on healthy Douglas fir with cultures of 
the European larch canker organism 
failed. These observations, together with 
results of these experiments, support the 
conclusions of Plassman (17) in Europe, 
who stated that the larch canker fungus 
does not occur on Douglas fir as a para- 
site. Growing in the vicinity of the dis- 
eased imported larch on the Black Brook 
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Plantations there were also plantings of 
Scotch, ponderosa, pitch, and jack pines, 
as well as plants of spruce and fir. On 
none of these species was the larch cank- 
er parasite observed occurring either sap- 
rophytically or parasitically. 

Fungus species related to the European 
larch canker parasite were found, how- 
ever, in the larch-infested area, occurring 
on Douglas fir and Colorado blue spruce 
as well as upon native and introduced 
larches. Among these saprophytic spe- 
cies on larch was the European fungus 
Dasyscypha calycina, which in all prob- 
ability was introduced from Europe simul- 
taneously with the larch canker organ- 
ism. This species has never been ob- 
served growing outside of the larch cank- 
er infection area. Under artificial con- 
ditions it will not infect either healthy 
larch or Douglas fir, but it will grow and 
fruit on dying or dead Douglas fir tissue. 


SYMPTOMS OF EUROPEAN LARCH CANKER 


The European larch canker is a bark 
disease which girdles and kills quickly 
stems of young trees and branches of 
small diameter. On trunks and branches 
of large diameter, a perennial type of 
canker forms which is very similar to 
that caused by Nectria. In the case of 
the larch canker, however, there is a pro- 
nounced resin flow, which is a character- 
istic symptom of the disease. 

Infection takes place through abrasions 
or wounds (1) in the bark, or through 
the scales of the short shoots which have 
been injured by frost (2). The fungus 
kills the tissue of the host about the cen- 
ter of infection and continues to grow 
inwardly to the cambium, which it also 
kills, thus preventing further growth of 
the host tissues in this area. Increased 
erowth takes place at the margins of the 
diseased area, forming a thickened layer 
which separates the healthy from the dead 
and dying tissue. Abnormal wood is pro- 
duced, accompanied by exudations of 
pitch, and the white, hairy fruit cups of 
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the larch canker parasite are formed 
within the limits of the canker (Figs. 
2 and 3). 

The canker develops slowly, year by 
year. During the dormant season addi- 
tional cambium is killed on the periph- 
ery of the original lesion, which gradu- 
ally increases in size. As a result the 
killed portion appears to become more 
and more flattened and depressed by the 
growth of abnormal wood around it. A 
bowl-like cavity (Fig. 1) is formed, ac- 
companied by a thickening on the oppo- 
site side of the trunk and abnormal 
growth at the flanks of the cankered 
area. As in the case of the perennial 
cankers formed by the Nectria disease 
of hardwoods and the Strumella canker 
of oak, the affected tree is not killed out- 
right when only a single canker is pres- 
ent, but the tree becomes distorted, par- 
ticularly where several stem cankers are 
present, so that the wood: is rendered 
worthless. These cankers, moreover, weak- 
en the tree, predisposing it to snow and 
wind break. In Europe, larch canker is | 
distinctly favored by a moist climate. 


RELATED NATIVE SAPROPHYTIC FUNGI 


A fungus related to the larch canker ° 
parasite was found fruiting on dead | 
branches of Douglas fir in the larch) 
canker area. This species, Dasyscypha ! 
oblongospora Hahn and Ayers (3, pp.. 
88-90), is native to this country, and | 
grows on dead larch branches through- - 
out New England and as far west as: 
Michigan. Artificial inoculations with | 
this fungus on healthy European, Ameri- - 
can, and Japanese larches, together with 1 
Douglas fir, failed to sows infection. . 
However, it has been collected on dead | 
trunks and branches of Larix laricina, 
L. europaea, L. leptolepis, Pseudotsuga 
taxifolia, Pinus pungens Lam., P. virgini- 
ana Miller, P. ponderosa, and Picea pun- 
gens Engel. 

Another 


native species, 


Dasyseypie 
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occidentalis Hahn and Ayers (3, pp. 90- 
92), was found also on dead branches 
of conifers in the larch canker area. It 
occurs not only over most of the range 
of the saprophytic species just discussed, 
but also in the Pacific Northwest. As in 
the case of the other American sapro- 
phytic species, this fungus was not para- 
-sitic when inoculated into the coniferous 
species listed above. It also grows ‘sap- 
rophytically on Larix laricina, L. occi- 
dentalis, L. europaea, L. leptolepis, and 
Pinus nigra austriaca. In previous re- 
ports from this country both this organ- 
‘ism and the one just mentioned above 
have been reported erroneously as_ the 
true larch canker parasite. 


RELATED CANKERS OF DoucLas FIR AND 
PONDEROSA PINE 


While conducting the search for Euro- 
pean larch canker in this country, a 
disease of planted Douglas fir (8) was 
discovered in New England. These dis- 
eased trees were growing in close prox- 
imity to the affected imported European 
‘larch at Hamilton, Mass., and also in 
localities in that state and Rhode Island 
considerably removed from the center of 
European larch canker infection. This 
abnormal condition of old trees of Doug- 
las fir (Fig. 4) consisted of a pronounced 
resinosis (8) associated with a conspicu- 
ous thickening and roughening of the 
bark, which became very much aggravated 
as the tree matured. There were all 
stages of this distorted condition of the 
bark of trees of varying ages. In young- 
er trees about 20 years old, the bark was 
almost normal, while in older trees it 
‘became several times the normal thick- 
ness, with accompanying fissures, some 
of which were observed to extend well 
down toward the wood. Trunk swellings, 
‘which occurred at the nodes, giving the 
tree a “gouty” appearance, were covered 
with excessive pitch exudations. Smaller 
hhypertrophies frequently occurred at the 
‘nodes of the branches, particularly the 
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lower ones (Fig. 4), but were accom- 
panied in this instance by only a small 
amount of pitch. 

In the vicinity of the diseased larch and 
Douglas fir there were found cankered 
trees of ponderosa pine with abnormally 
thickened bark. Swellings on the main 
stem or branches of smaller trees oc- 
curred at the nodes, and resembled the 
knots on branches of the diseased Doug- 
las fir. Trunks of larger trees, however, 
six inches or more in diameter at the 
base, showed pronounced ridges accom- 
panied by elongated grooves, which ex- 
tended for several feet upward from the 
soil and twisted with the grain of the 


Fig. 4.—Diseased Douglas fir, blue form, at 


Potowomut, R. I. The swollen condition of 
the bark is shown, together with a pronounced 
resinosis. 
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wood. It was thought that possibly these 
malformations were caused by the sweet- 
fern-pitch pine blister rust (Cronartium 
comptoniae Arth.), but further observa- 
tions made on the cankered trees for sev- 
eral seasons showed no signs of the blis- 
ter rust.° 

On the swellings of the diseased trunks 
and branches of Douglas fir and pon- 
derosa pine, Dasyscypha fruit cups oc- 
curred in great abundance (8). Super- 
ficially these fruit bodies resembled some- 
what those produced by the larch canker 
parasite. An intensive study showed this 
fungus, Dasyscypha ellisiana (Rehm) 
Sacc., to be not only distinct from the 
causal organism of the European larch 
canker but also indigenous, occurring 
commonly as a harmless saprophyte on 
the bark of native eastern species of pine 
and other conifers (4). 

Because of the constant association of 
Dasyscypha ellisiana with cankers on 
Douglas fir and ponderosa pine, it was 
considered to be responsible for the bark 
swellings and resinous condition of these 
western species. Investigations of this 
organism have shown that it may become 
parasitic when pure cultures of it are 
artificially inoculated into wounds made 
on young plantation trees of blue Doug- 
las fir and ponderosa pine. The cortical 
tissues are killed to the cambium, but 
resultant cankers do not resemble those 
occurring in nature. 

Under artificial conditions this fungus 
will girdle and kill weakened lower 
branches of Douglas fir or ponderosa 
pine of small diameter, without the form- 
ation of an open canker or thickening of 
the bark. After the death of the branch, 
secondary fungi come in and colonize the 
tissues killed by the parasite, which pro- 
duces its fruit cups only in the region 
of the inoculation. On vigorous branches, 
however, both hosts are able to wall out 


‘Unpublished field notes compiled in 1929 by P. Spaulding, N. 0. H 
brough, Division of Forest Pathology, Bureau of Pink fidasces eas gp 
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the inroads of the fungus after a limited 
growth following inoculation, by pro- 
ducing wound callus about the boundaries 
of small lesions caused by the fungus. 
Fruit cups of Dasyscypha ellisiana were 
found only on the semi-elliptical plates 
of dead cortex which formed over these 
cankers. In New England the fungus is . 
also associated with cankers on limber 
pine (Pinus flexilis James) and Swiss ; 
stone pine (P. cembra). As far as is} 
known, this fungus has not been intro- 
duced into the Douglas fir region of the: 
Pacific Northwest. 

Although there is evidence that it is} 
parasitic, the results of artificial inocula- - 
tions are indicative that this native fun- - 
gus, commonly present on species of pine > 
in the east, is not entirely responsible for + 
the diseased condition of Douglas fir’ 
and ponderosa pine in New England.. 
Undoubtedly soil and climate affect the 
growth of these two western hosts oni 
planting sites far east of their naturall 
range. 


Waite PInE CANKER 


Another disease which may be con- 
fused with European larch canker is a 
perennial canker of five-needled pines: 
northern white pine (Pinus strobus L.), 
western white pine (P. monticola D.! 
Don), and whitebark pine (P. albicaulis. 
Engel.). It is known to occur in northern: 
Michigan and in the West, in British: 
Columbia, northeastern Washington, north-: 
ern Idaho, and western Montana. The 
canker is found at northern _latitudes,; 
usually at high elevations (3,000 feet or? 
more), on sites where white pine is near 
its altitudinal limits or on exposed sites 
unfavorable for its growth. It has 
circumpolar distribution, and is found o 
pine at high elevations in North Ameri- 
ca and on Scotch pine in the Arctic pin 
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barrens of Scandinavia. 

The symptoms of the white pine dis- 
ease (13, 21) are very similar to those 
just described for European larch cank- 
er, but the fruit cups of the causal organ- 
ism, Dasyscypha pini (Brunch.) Hahn 
and Ayers (5), are brown and covered 
with roughened hairs of the same color, 
instead of the waxy, chalk-white, hairy 
cups characteristic of the larch canker 
parasite. In the past it has been con- 
fused with the harmless European sap- 
rophyte, D. fuscosanguinea Rehm, which 
grows on dead branches of pine (5, 13, 
al): 

In this country it has been observed 
that the white pine parasite will attack 
young reproduction on fairly favorable 
white pine sites, causing girdling and 
killing of branches and stems of small 
diameter. This organism, as in the case 
of the larch canker parasite, does not 
spread as a saprophyte on the dead tis- 
sue killed. by girdling. On stems or 
branches with a diameter of 4 or more 
inches, deep-seated cankers form, where- 
‘in the fungus grows year after year, 
fruiting only in the living tissue actually 
invaded by the parasite. Cankers on 
trees of large diameter increase in size 
very slowly, and never completely girdle 
the host. These stem cankers so weaken 
the trees at the points attacked that they 
may become bent over and broken off 
eventually by wind and snow. 

At low elevations this white pine dis- 
ease forms a few scattered cankers which 
do not cause much injury. The dis- 
ease has not been found in the region 
from the Cascade Mountains to the Pa- 
cific Ocean, nor in the northern white 
pine stands in the East.. Whether it will 
‘spread eventually to these areas and 
become adapted there is problematical. 


Controt oF LarcH CANKER IN EUROPE 


When plants are introduced into new 
habitats because of their commercial im- 
portance or intrinsic value, i.e., for con- 
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servation work or for ornamental pur- 
poses, they are frequently attacked by 
fungi and insects in these regions. In 
some cases, however, the natural enemies 
of the introduced plants may be trans- 
ported along with them and attack them 
much more aggressively than in their na- 
tive habitats. When the northern white 
pine (Pinus strobus) was introduced into 
Europe it was attacked vigorously by 
white pine blister rust (Cronartium ribi- 
cola Fischer), a fungus already present. 
In contrast, when the European larch was 
introduced from its Alpine habitat into 
the lowlands of the continent and into 
the British Isles, it was accompanied by 
the European larch canker organism. 
This disease, which according to some 
investigators was originally present only 
in the Alps, where it apparently causes 
little injury, became a serious menace to 
its natural host cultivated in artificial 
plantations. 

European larch was introduced into 
the lowlands of Germany about 1700, 
and thirty years later was planted exten- 
sively in Scotland. In Great Britain the 
species gained in favor as a timber-pro- 
ducing tree because it showed promise of 
replenishing the depleted supply of dur- 
able wood. However, about the middle 
of the 19th century, it was observed both 
on the continent and in Britain that the 
culture of the alpine species was limited 
because of its extreme susceptibility to 
certain diseases. Among these was the 
destructive European larch canker, which 
could be found in most plantations of 
larch (6). 

Because of the menace to larch culture 
by the canker, numerous investigations 
were conducted along pathological and 
physiological lines to formulate methods 
of controlling the disease. As the result 
of these investigations, it has been dem- 
onstrated that the canker can be con- 
trolled (1, 2, 6, 16) provided proper at- 
tention is given to the culture of Euro- 
pean larch with respect to the soil, cli- 
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mate, and its silvicultural management. 
Such measures, taken to promote the in- 
dividual vigor of planted stock, will en- 
able it to outgrow the disease. In Great 
Britain the substitution of such _resis- 
tant species as Japanese larch and the 
Dunkeld hybrid larch (Larix eurolepis 
Henry) for the susceptible European larch 
on sites where the latter had been severe- 
ly attacked has met with considerable 
success. 


CoNTROL BY ERADICATION IN THE UNITED 
STATES 


In Europe the larch canker was dis- 
seminated widely before its seriousness 
was recognized or before any concerted 
attempt was made to control it. In the 
United States, on the other hand, we so 
far have been more fortunate, for we 
have been in a position to control the 
disease by eradication before it has had 
an opportunity to spread over a wide 
area. The canker in this country has 
been found in relatively few places, and 
it has been singularly restricted in _ its 
distribution. So far as we know at the 
present time, it has occurred in the United 
States only in the townships of Hamilton, 
Topsfield, and Ipswich in Massachusetts. 
During the time that the disease had been 
present undiscovered and_ undisturbed, 
the intensity of infection had increased 
throughout the infected area, so that 
trunks of European larch were heavily 
cankered and there was a great abund- 
ance of small branch cankers (Fig. 2). 

An intensive survey for the disease was 
conducted from 1927 to 1928 by Spaul- 
ding and his assistants in certain parts 
of New England. In Massachusetts, pri- 
vate estates, parks, and plantations of 
larch in and about the Hamilton-Ipswich 
area where the introduced disease was 
first found were carefully inspected. Def- 
inite infections of true larch canker were 
found only in plantations of introduced 
European and Japanese larches. The for- 
mer evidently were diseased when im- 


ported. All available customs and quar: 
antine records of importations of Eu; 
ropean larch were assembled, and _ these 
were used as leads. Wherever it was 
possible at the time, a search was madd 
for the disease not only in Massachusetts 
but also in Vermont, New Hampshire: 
Rhode Island, and Connecticut. Native 
tamarack was generally inspected, par- 
ticularly when it was found growing in 
the immediate vicinity of the planted 
larch. These observations were made to 
determine whether infection occurred om 
this native species, known in Europe to 
be susceptible to larch canker. 

In April, 1929, search for the disease 
was taken over by the late Dr. N. O) 
Howard. He and his assistants continued 
to trace importations of European larch! 
into New England, New York, Pennsyl4 
vania, and the Middle West. By 1934 
they had covered Maine, a part of New 
Hampshire, most of New York and Penn- 
sylvania, and in the Midwest much of 
Indiana, Illinois, and Michigan with the 
exception of the Northern Peninsula. They: 
found that there had been numerous im- 
portations of European larch into this 
country. Undoubtedly there still exist 
unlocated plantings of European _larchl 
in New England and the northern tier of 
states. 

When the larch canker was first dis- 
covered, immediate steps were taken to: 
secure the cutting down and burning of 
all infected larch in the areas where the} 
disease was found. The hearty and able: 
cooperation of the late Prof. R. T. Fisher, 
head of the Harvard Forestry School, 
which owned the Black Brook Plantations) 
at Hamilton, and of Mr. B. W. Palmer: 
of the Palmer Estate at Ipswich were se- 
cured. <A total of 3,700 diseased Eu- 
ropean larch were destroyed, together! 
with 5 infected Japanese larch. As a 
check on the effectiveness of these efforts 
at removal of the disease, periodical re- 
examinations of the larch in the infected 
area have been made to ascertain whether 
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new infections have appeared on planted 
larch or on native tamarack. 

Prompt action in the destruction of the 
diseased larch appears thus far to have 
averted a general spread of European 
larch canker in this country. However, 
during the past year cankers have ap- 
peared again on European larch in the 
vicinity of the original infection area. 
About 50 infected trees were found in the 
forest at Hamilton, 1 on the originally 
infected estate at Ipswich, 3 infected Eu- 
ropean larches and 1 golden larch across 
the road from the main infection, and 2 
European larches about 244 miles south 
of the old infection at Hamilton.? The 
Massachusetts state authorities have un- 
dertaken the direction of the removal of 
these new infections. 


SUMMARY 


_ An intensive search for the European 
larch canker caused by Dasyscypha will- 
kommii, which was discovered in 1927 
on imported European larch (Larix eu- 
Topaea) from Great Britain, has shown 
that the disease is confined to a small 
area in the vicinity of Hamilton and 
Tpswich, Mass. 

_ So far as is known, reports of the 
presence of the European larch canker 
organism in North America appearing 
previous to the discovery of the true 
parasite have been erroneous. Fungi 
which had been identified as the larch 
canker parasite are native species, grow- 
‘ing on dead branches of larch, pine, and 
‘spruce. 

_ Field observations and pathological in- 
Yestigations of the European larch canker 
fungus have demonstrated that the intro- 
duced parasite infects only species of the 
genus Larix and its near relative Pseudo- 
darix. 
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European larch canker. 
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Contrary to European and American 
reports that the larch canker or organism 
attacks Douglas fir (Pseudotsuga taxi- 
folia), investigations in this country have 
shown that the larch canker parasite does 
not infect the blue form of Douglas fir. 

Similarly, the larch canker organism 
was not observed growing on pine, fir, 
or spruce, although in American and Eu- 
ropean literature it is reported to occur 
on hosts among these genera. Ample 
opportunity for natural infection on the 
Black Brook Plantations, Hamilton, Mass., 
was afforded tree species belonging to 
those three genera growing in the larch 
canker infested area. 

Cankers related to the European larch 
disease and found on Douglas fir (blue 
form) and ponderosa pine (Pinus pon- 
derosa) are described and discussed. As- 
sociated with these cankers is a native 
fungus, Dasyscypha ellisiana, which is 
distributed generally as a saprophyte on 
species of pine and other conifers along 
the eastern seaboard. 

White pine canker of native five-needled 
pines is not to be confused with European 
larch canker, which it resembles closely. 
This disease is caused by Dasyscypha pini, 
an organism occurring at north latitudes, 
usually at high elevations in North Amer- 
ica, and in the Arctic pine barrens of 
Scandinavia. 

Control of European larch canker in 
the United States has consisted of an at- 
tempt at complete eradication by cutting 
down and burning infected trees in the 
limited area in Massachusetts where the 
disease was discovered. So far as is 
known, a general spread of European 
larch canker in this country has been 
averted by prompt action in the destruc: 
tion of diseased larch. 

During 1935 new infections were found 
on European larch and on a single tree 


P. Spaulding et 
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of golden larch (Pseudolarix amabilis) . 
These observations demonstrate that pe- 


riodical 


reexaminations of the infested 


area are necessary to make certain that 
the disease has been completely eradicated. 


10. 
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FOREST LEGISLATION IN GERMANY 


By R. C. BRYANT 


Yale School of Forestry 


The present government of Germany attaches to its forests great importance. Possess- 
ing an inadequate supply of various natural resources, it is making a strenuous effort 
to overcome this handicap by the more intensive and scientific utilization of sub- 
marginal agricultural lands for the production of wood, a natural and renewable re- 
source, whose economic importance has increased rapidly during recent years because 


of the great variety of products derivable from it. 


Some of the legislation enacted 


to this end is here reviewed. 


HE present government of Germany 
has made numerous and far-reach- 


ing changes in the laws relating to 
Public for- 


estry has been nationalized, and greater 


public control both of private forestry 


and of the agencies engaged in distribut- 
ing forest products has been set up. 

For many years Germany has been an 
importer of work-wood (Nutzholz). Only 
about two-thirds of the volume of Nutz- 
holz required by the industries of the 
On the other 


terial suitable only for fuelwood, pulp- 
wood, acid-wood, and the like is greater 
than the demand. German forests nor- 
mally produce about 50 million cubic 
meters of wood, one-half of which is 
Imports are chiefly logs, 


pulpwood. 

The money stringency of recent years 
and the desire to make the country as 
nearly as possible self-sufficient have 
brought about a public policy aimed at 
reducing wood imports to a minimum. 


To this end, measures have been adopted 


designed to increase the yield of work- 
Over- 
population has for many years confined 
the forests to land submarginal for agri- 


culture; and no material expansion of 
the forest area is practicable other than 


that which can be brought about by af- 
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forestating waste lands. The latter would 
afford little or no increase of the work- 
wood supply during the next generation. 

There is a wide discrepancy in the 
yield of state, municipal, and private for- 
ests. State forests embrace only about 
one-third of the total forest area, but 
provide about 45 per cent of the work- 
wood. Municipal forests are less produc- 
tive, while private forests (in which 
peasant ownership holds an important 
place) come far behind either. 

Strong efforts are being made to in- 
crease the yield of state forests, in both 
volume and value; but the chief hope for 
the near future lies in obtaining larger 
and better-quality wood crops from the 
municipal and private forests, and espe- 
cially from the peasant forests, now of 
low productivity. The legislation en- 
acted with this end in view has markedly 
changed the relations between the central 
government and both the growers of for- 
est crops and the distributors of the prod- 
ucts manufactured from them. 

The people of the United States like- 
wise have been confronted with much new 
legislation designed to rehabilitate our 
enfeebled economic structure. Forestry 
and the timber trade have received their 
due share of experimental attention; and 
with the thought that the procedure fol- 
lowed in a country which for long has 
practiced forestry would be of general 
interest to foresters, I have prepared a 
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brief digest of some of the recent legis- 
lative trends in that country.t 


Lanp UTILIZATION 


The general purposes of the new legis- 
lation are to secure the most efficient 
utilization of the land and soil, prevent 
forest devastation, and increase the pro- 
ductivity of the forests, in both volume 
and quality. 

A basic law for the guidance of forest 
and game management was promulgated 
on September 3, 1934, in which three 
forms of forest ownership were recog- 
nized, namely, public, corporation, and 
private. 

On March 29, 1935, an office was 
created in the central government which 
was designed to promote the most effi- 
cient land use, from the public stand- 
point, and to deal with land problems 
throughout Germany in a uniform man- 
ner. Under the terms of this law, the 
central office must be informed concern- 
ing any and all proposed uses of land 
for public purposes (military-political, 
highway, forestry, etc.) and is author- 
ized to pass upon the need for the pro- 
posed use. States and municipalities may 
not afforest agricultural land, or sell for- 
est land, if the central office deems the 
proposed changes in use or ownership 
undesirable from the standpoint of pub- 
lic interest. Likewise a law dated Janu- 
ary 30, 1935, provides that municipali- 
ties may acquire forest areas only when 
the purchase is essential to meet present 
or prospective municipal needs. 

The government recognizes the funda- 
mental right of private forest land owner- 
ship; but because of the great importance 
of land in the life of the Nation, private 
ownership has been made subject to large 
limitations. These include the following: 


Inheritance Provisions.——The  inheri- 


*See Wald und Holz, 
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tance laws vary with the character and 
size of ownership. For agricultural and 
forest estates of large size there is no 
uniform law applying to the whole coun- 
try. Certain states, however, have laws 
governing forest estates, endowed’ for- 
ests, and protection forests, which are de- 
signed to guarantee sustained-yield man- 
agement on the larger properties. 

The smaller private forests, owned 
chiefly by peasants, are subject to a law 
passed in September, 1933, which re- 
quires that all small inherited combined 
agricultural and forest properties shall 
pass, undivided, to one inheritor. The 
maximum limit of an hereditary farm sub- 
ject to this law is 125 ha of agricultural 
and forest land. 


Restrictions Upon Alienation.—Peasant 
forests subject to the inheritance laws 
cannot be alienated without “important 
reasons’. Their division through the sale 
of a portion is thus rendered difficult, and 
even their acquisition by the state cannot 
be accomplished with ease. The prohibi- 
tion does not apply, however, to build- 
ings and accessories used in the man- 
agement of the property and to the for- 
est products harvested from them. 

The above law amplifies one promul- | 
gated on March 15, 1918, designed to: 
safeguard the supply of agricultural and 
forest products required by Germany for : 
the conduct of the war. It required offi- : 
cial approval for the sale of any piece : 
of land in excess of 5 ha; it also regu-- 
lated forest servitudes, personal  servi- - 
tudes, usufruct and mortgage rights on) 
forest property, and any agreements which | 
had as a basis the use of the produc) 
of the soil. 

Contracts for the sale of a piece of for-: 
est land or for the sale of wood on the 
stump for cutting are subject to this 
law. Disapproval must be based solely ’ 
on the following grounds: 
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That the sale would militate against 

the public interests, including meeting the 
“needed domestic supply of wood. 

That the buyer is not a land or forest 
owner. 

That the transaction would result in 
an uneconomic division of the property. 

That the development of the property 
will be hampered. 

That the economic situation is such that 
the owner would be forced to accept un- 
favorable terms. 

Municipal forests are subject to aliena- 
_tion only when the properties “are not 
required for municipal purposes within 
a reasonable period of time”. Official per- 
‘mission must be secured to: alienate such 
lands by sale or exchange for specific 
purposes or when the value does not ex- 
ceed a certain sum, the latter being based 
on population. Among such purposes 
are the alteration of building alignments. 
rights-of-way for highways, railroads, and 
waterways, and within certain financial 
limitations, for the erection of dwellings 
and the establishment of gardens. The 
‘maximum financial limits for the two 
last-named objects are 1,000 RM for a 
city of 10,000 inhabitants, up to 50,000 
RM for cities of more than 100,000 in- 
_ habitants. 
_ Restrictions Upon Morigaging and Fore- 
_closure.—Peasant forests which belong to 
an inherited estate, in principle, are not 
subject to mortgage; however, the inheri- 
tor may mortgage the property when an 
important reason exists for so doing. Peas- 
ant forests enjoy protection against fore- 
elosure because they cannot be alienated 
from the inheritance, and are not subject 
to forced auction sale or to enforced 
“management. Forest products removed 
“from them are subject to seizure only to 
‘meet public legal indebtedness (although 
‘during a specified transition period this 
procedure also is available to creditors 
“to secure the payment of legal debts). In 
both cases, however, the equipment of 
‘the landowner and the fuelwood essen- 
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tial to meet his needs are exempt from 
seizure and sale. 

Large forest properties, in general, are 
subject to the protective regulations of 
the foreclosure law of April 26, 1933, 
which was revised in March and October, 
1934. Protection is provided against 
forced auction sales of property at a low 
value, and such sales may be suspended 
for a period of 6 months when the non- 
payment of the debt is an unavoidable 
result of unfavorable economic condi- 
tions. When enforced management is im- 
posed on the forest property of a debtor, 
the latter usually is appointed manager 
and assumes the role of supervisor. 

In addition to the general foreclosure 
protection and the prohibition of mort- 
gage loans, there are certain legal regula- 
tions concerning loans on agricultural and 
forest lands. Agricultural indebtedness 
may be increased or reduced, due to a 
decline in the ground rent or to the con- 
version of the indebtedness into an amor- 
tization debt not subject to foreclosure. 

The mortgaging of state forests is for- 
bidden by the laws of numerous states, 
and today, practically speaking, there are 
no such mortgages in existence. In gen- 
eral, municipal forests cannot be mort- 
gaged to meet municipal debts. Fore- 
closure proceedings cannot be instituted 
against state forests but may be brought 
against municipal forests to secure the 
payment of moneys due, with the ap- 
proval of the supervisory officials. 

Legal Rights of Usufruct in the Forest. 
—Rights of usufruct in the forest are 
based on a national civil rights law, 
which was in force previous to 1900, and 
on various national forest laws. The 
inheritance law of September 29, 1933, 
sets up national protective regulations 
concerning forest rights. Since, today, 
personal forced forest labor, in general, 
is excluded by national legislation, there 
are chiefly forest ground servitudes rather 
than those related to the forest itself. 
The abolition of forest rights which, to- 
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day, pertain to an inheritance is possible 
only by and with (except in case of an 
agreement with the owner of the land) 
the consent of the inheritance court. The 
latter may assent to the abolition of the 
forest rights when “an important reason 
for it exists’. The injurious effects of 
forest rights, from a national economic 
standpoint, may be considered absolutely 
as an “important reason”’. 

Special legal provisions apply to pub- 
lic municipal forest rights. 

Forest ownership and Mining Rights.— 
Up to 1934 mining rights were subject 
to the mining laws of the various states. 
At present, mining is subject to federal 
supervision. In order to safeguard the 
German mineral resources, the national 
geological department is authorized and 
empowered to explore Germany for the 
purpose of discovering usable mineral 
deposits. Authorized persons have the 
right, without the consent of the owner of 
the land, to enter upon the latter and to 
make the necessary investigations. In 
case of damage to the property, reim- 
bursement is made in accordance with the 
general legal procedure. Anyone who, 
for his own or for other interests, con- 
ducts underground research or who makes 
borings with mechanical power is obli- 
gated, before undertaking the work, to 
state the district in which the work is to 
be conducted and the proposed extent of 
the measurements or borings, as well as 
the procedure to be followed, and to make 
known, within a short period, the results 
of his research. 

Forest Ownership and Highway Rights. 
—The highway rights are set forth in nu- 
merous state laws and ordinances as well 
as in the opinions of legal and manage- 
ment officials. 

The road rights in part are controlled 
by the federal law of 1934, which pro- 
vides for a “General Inspector of Ger- 
man Highways” who has supervision over 
all highway road police, and who de- 
termines the manner in which the fed- 
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eral laws shall be applied and to what! 
highways it shall apply. The owner-- 
ship and construction costs of public: 
highways are now subject to new laws,, 
which prescribe the manner in which the» 
construction and maintenance shall be: 
financed. 

Public field and forest roads and mu- 
nicipal roads which do not serve as a 
means of communication from place to 
place, and likewise private roads, are not 
subject to the law, but rather to the gen-, 
eral regulations applying to such matters.; 

The extent to which forest owners in 
the future will be called upon to share 
in road maintenance has not been set 
forth in the new law. 

Hunting Rights as an Adjunct to Lan 
Ownership.—In accordance with the hunt-+ 
ing law of July 3, 1934, hunting rights 
are inseparable from the ownership of 
the land; an independent right to hunt on 
the lands of others no longer exists. 

Hunting by the owner is subject tc 
certain definite personal conditions, among 
which is the ownership or usufruct of ¢ 
definite area of contiguous land. Tha 
total area in a given hunting unit devotec 
to agriculture and forest and fish man 
agement must comprise a minimum 0: 
75 ha, which may be increased to 15 
ha in given districts, depending upon 
the differentiation between plains ana 
mountains, between old and newly createe 
hunting units, and between inherited ana 
noninherited estates. All areas withiii 
municipal boundaries which are less tha 
that required for a hunting unit must b 
combined into one or more units, an 
when they do not equal the minimum r 
quired size of 150, 300, or 500 ha (aa 
cording to the local state laws) they mus 
be grouped together with other municip 
forests. An exchange of area betwee 
individual districts may be made und 
certain conditions to round out an a 
and to simplify game management. 

Personal hunting privileges in a giv 
district belong to the landowner, whi 
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in a municipal hunting district the rights 
to the chase usually are allocated on the 
basis of a hunting lease. 

Individual hunting authorizations, hunt- 
ing leases, and hunting guests require a 
personal federal permit, which may be 
issued in the form of an annual or a 
daily permit; there also are free permits 
for forest and game officials, youth per- 
mits, etc. The hunting must be confined 
to the open season. The permit carries 
with it the right of access to the area and 
also the right to enter and to utilize the 
“foreign” land in the hunting unit. There 
are prescribed regulations: concerning the 
exercise of the hunting privilege, e.g., 
certain forms of hunting and shooting are 
forbidden, and in the larger hunting dis- 
tricts rules are set up concerning the em- 
ployment of trained hunters and the use 
of dogs. Game damage as well as the 
chase is regulated in the interest of agri- 
culture and forestry. 

It is the duty of the public game ofh- 
cials, through supervision and shooting 
regulations, to provide for the mainte- 


nance of an adequate but small stand of 


game which is of good bodily form and 
antler development. Trade in game is 


regulated through a game trade ordinance, 


dated April 1, 1935. 


Pugstic Forest REGULATION 


j Forestry, as a branch of the national 
political economy, is subject to public 


regulation. 


The forest laws are designed 
to maintain and to foster the German for- 


“ests not only from the standpoint of the 


common people and of agriculture, but 
also from that of providing a source of 


labor employment and of raw materials 


required by the Nation. 

Although the coordination of the forest 
‘laws and the drafting of a comprehen- 
sive national forest law has not been 
consummated, there have been promul- 
gated, in certain national forest laws, con- 
‘siderable forest police legislation. The 


first forest law passed by the present 


a 
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government was one concerning forest 
devastation (January 18, 1934). This was 
followed by the law of July 3, 1934, con- 
cerning the regulation of the national for- 
est police powers, and by the law dated 
December 13, 1934, relating to the policy 
with reference to the racial character- 
istics of tree species. The local develop- 
ment of forestry is regulated through a 
law (September 13, 1933) concerning 
the preliminary development of the na- 
tional labor groups and measures for 
the regulation of markets and prices for 
agricultural products. 

The national forest devastation law is 
designed to “maintain the forests” and to 
safeguard the production of the wood 
needed annually for the national econ- 
omy; the elimination of speculative busi- 
ness by forest goods dealers is one of the 
special objects sought. 

The law contains two prohibitions. 

1. It forbids the clear-cutting of conif- 
erous stands less than 50 years of age, 
or any improvement cuttings which would 
reduce the stocking to less than one-half 
of a full normal stocking of the species 
concerned for the same age and site class. 
Also, the minimum rotation of 50 years 
applies to coniferous stands which have 
an understory of hardwoods. 

2. It forbids, in high forest stands 50 
years and more of age, clear cutting 
during one season more than a specified 
percentage of a given high-forest opera- 
tion unit. For units from 10 to 49 ha, 
inclusive, the limit is 5 per cent, for 
units from 50 to 99 ha 31/3 per cent, 
and for units of 100 ha and over, 214 
per cent. It is not clear, however, 
whether this area limitation applies to the 
entire area within a given unit or merely 
to that part on which a high forest is 
present. 

The application of this law is based 
on the form of ownership, silvicultural 
system, tree species, and size of the oper- 
ation. Its provisions apply to all private 
forests; public forests owned by the 
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Nation and the states and, in general, 
also public-controlled forests in some 
states and public-managed municipal for- 
ests are exempt from the provisions of 
the law. 

The law authorizes the states to make 
exceptions to the law, by official orders, 
and to transfer this authority to certain 
state officials designated by them. Far- 
going use has been made of this privilege. 
The states, with the exception of Hesse, 
have prepared general rules for the classi- 
fication of exceptions and have drawn up 
a series of individual cases by means of 
which the management officials may ap- 
prove exceptions. Hesse, in addition to 
enumerating the exceptions which may be 
made by the officials, has issued a gen- 
eral authorization stating that exceptions 
may be granted when the proposed treat- 
ment does not violate the principle of 
sustained yield as set forth in its forest 
laws. 

The exceptions to the prohibitions of 
the forest devastation law, as set forth in 
the official provincial regulations, are 
based in part on forest districts, and in 
part on circumstances other than those 
related to forestry. 

Permission may be granted, in forest 
management districts, for cutting non- 
merchantable timber or for cutting areas 
greater than provided by law when it is 
desirable or essential, from the silvicul- 
tural or forest protection viewpoints, to 
do so in order to aid in soil maintenance, 
stand hygiene, or control of diseases, or 
in order to secure the most suitable fell- 
ing results or to promote any other for- 
est improvement measures. 


Stand Improvement.—A_ forest law 
dated December 13, 1934, is designed to 
guarantee the production of high-value 
forest products through the elimination 
of stands or individual trees which are 
of inferior racial origin and by the pro- 
hibition of the future use of any non- 
approved forest tree seeds, the origin and 
character of which are unknown. The ob- 
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ject of the latter is to improve the quak 
ity of forest products produced by sto 
ping the use of seeds derived from poorl: 
formed or diseased trees. Although th! 
law provides for the elimination of ali 
such trees from German forests at an 
early date, sufficient studies on which t 
base sound rules for this form of stana 
improvement have not been made fo 
species other than pine, and hence n¢ 
definite date has been set at which thé 
law will go into effect except for pine 
to which it is made applicable, in sé 
far as seed and nursery stock are co 


cerned, in 1936. 
Pric—E ControL OF Forest PropwctTs3 


The central government has createe 
agencies for the control of prices in mos 
industries, among them the wood trade 
The control is centered in the office o 
a Reich Commissar for Price Supervil 
sion. Its purpose is to maintain stabl 
prices by preventing both price increase: 
and marked price declines. 

The Price Commissar is not limited t 
the regulation of prices by means 0 
fixing maximums, but also may _ inter 
vene in the mechanism of price develop 
ment by the regulation of price differen 
tials and wholesale discounts. In thi: 
way he can prevent, both in the wooo 
trade and in other forms of business: 
the adoption of methods by the whol 
sale trade which would make difficult! 
slow, or costly the interchange of prod 
ucts between producer and consumer. 

On the basis of the regulations con 
cerning price agreements and the preven 
tion of an increase in the cost of meet 
ing the needs for the essential wood sup 
ply, the wood trade is forbidden, excep 
with the permission of the price office 
to fix prices, minimum manufacturing 0 
minimum trade differentials, and maxi 
mum allowances, or to change the agreed 
upon conditions or to recommend stipu 
lations and agreements to the disadvan 
tage of the buyer. Likewise producer 
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(forest owners) or wholesalers (wood 
dealers) are not permitted to fix new re- 
tail prices, differentials, maximum dis- 
‘counts, or increases for goods in domestic 
trade, or to agree upon or to change any 
‘stipulations or agreements to the disad- 
vantage of the retail consumers, except 
with the permission of the price office. 


Further, under decrees dated Novem- 
ber 9 and December 11, 1934, all stipu- 
lations, agreements, and recommendations 
concerning prices, minimum manufactur- 
‘ing differentials, minimum trade differen- 
sis, maximum discounts, or minimum 
advances in the domestic goods trade 


which had been introduced or changed to 
the disadvantage of the buyer subsequent 
to June 1. 1933, had to be filed with the 
Reich Commissar for Price Supervision 
by December 30, 1934. 

_ Price agreements and stipulations are 
approved only when the price fixing, by 
associations or groups, is in a horizontal 
direction, or between entrepeneurs and 
wholesalers in a vertical direction, and 
not when the sales agreement is between 
a producer and a buyer. 

ie Additional price regulatory measures 
were issued on November 15, 1934, which 
“were designed both to promote indepen- 
dent cost accounting in management and 
‘to control competition. The latter feature 
was not designed to bring about a price 
‘decline but, on the contrary, to punish 
“those who reduced their prices to a point 
‘which brought about a price recession 
“injurious to the general welfare. A cause 
for punishment exists when the reduced 
“price is due to the unfair use. of credit, 
or to willful failure to meet obligations 
‘to the state or to creditors, and when the 
‘price at which the goods are offered is 
‘less than cost and the requirements of 
‘orderly business are not met and in- 
“solvency or bankruptcy results. 

_ Among the special means of punish- 
“ment available to the price supervision 
‘office is the closure of the business and 
he denial of the right to continue it. 
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This also may happen when the facts 
show that the owner or manager does 
not possess the required skill to conduct 
the business; the determination of the 
presumed inefficiency is a function of 
the office of price supervision. 


Forest NURSERIES AND SEED-EXTRACTION 
PLANTS 


In order to further the national refor- 
estation program and to guarantee prop- 
er seed quality, the Reich Ministry of 
Labor was authorized on September 13, 
1933, to regulate the prices of nursery 
stock. Also on November 13, 1934, a 
decree was issued providing for the regu- 
lation of the production and marketing 
of the products of forest tree nurseries 
and seed-extraction plants. In order to 
limit the production of forest plants and 
seeds, an order was issued on March 6, 
1935, forbidding the enlargement of ex- 
isting nurseries or seed-extraction plants 
and the establishment of new ones. The 
Ministry of Labor also warned the forest 
plant growers and seed producers not to 
increase the production of spruce plants, 
but rather to reduce it to 70 per cent 
of the former output and also to curtail 
pine plant production. It was held that 
the need for increased German sheep 
culture and the provision for a supply of 
oak tanbark would reduce the amount of 
reforestation, and crop tree managament 
would reduce the annual needs for plant- 
ing stock. 


THE Woop Import TRADE 


Germany applies customs duties against 
wood imports, the rates being designed to 
protect the domestic wood trade. Agree- 
ments also have been made with several 
countries which provide for quotas based 
either on volume or value. 

Since September, 1934, additional reg- 
ulations require the presentation of a for- 
eign exchange certificate to clear the 
goods through the custom house, if their 
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value exceeds 10 RM. The object of this 
provision is to protect the foreign ex- 
change reserves in Germany by permit- 
ting the importation only of those goods 
which are deemed essential for industrial 
and other purposes. The importation of 
wood without such a certificate is not 
specifically prohibited; but, lacking it, 
the shipper has no assurance that he will 
be reimbursed for the goods within a 
reasonable period. The granting or de- 
nial of a foreign exchange certificate de- 
pends both on the wood needs of the 
business groups and on the general for- 
eign exchange situation in Germany and 
the official orders concerning it which have 
been issued by the Reich Economic Min- 
ister and the Reich Bank directors. In 
general, foreign exchange certificates are 
granted only to going concerns because 
only in this manner can it be determined 
whether there is a need for the goods in 
question. The needs of the cellulose and 
paper export industries for necessary raw 
materials is the decisive factor in pulp- 
wood imports. The granting of a for- 
eign exchange certificate is contingent on 
the payment of a fee based on the in- 
voice value of the imported goods. 


. exists in Germany would appear possib 


JOURNAL OF FORESTRY 


CoMMENTS 


The various types of legislation whid 
briefly outlined bring op 
clearly the great importance which G 
many attaches to the production and dil 
tribution of forest products, and the inh 
mate relation which forestry, as a for) 
of land utilization, bears to the econom 
welfare of the country. Control of fore 
and other natural resources such as no 


have been 


only where a strongly centralized gover 
ment exists. In addition to assuming co 
trol over wood production and distribr 
tion, the public agencies in Germany haw 
devoted much attention to the promotic 
of more intensive and economic _utiliz. 
tion of wood; and although the existin 
program, as a whole, may not be adapte 
to our conditions, her efforts to mak 
forestry and the timber trade more eff 
cient and better adapted to public neec 
are worthy of careful study by tho 
agencies in the United States which an 
concerned with the care and develop 
ment of our forest resources. 


LARGE increase in the total area of 
woodland on farms in the United 


States is shown by the recent com- 
pilation of the 1935 census. 


During the five-year period since the 
eensus of 1930, wooded land on farms, 
according to the census, increased by the 
significant figure of 23.7 per cent, or 
39,029,240 acres. Thereby the total area 
of farmwoods in this country was brought 
0 185,474,965 acres. This means that a 
little more than one acre out of every 
six on farms is in some kind of tree 
srowth. And in a wider sense it means 
that woodlands on farms comprise ap- 
proximately one-third of the total forest 
land area of the United States. Inciden- 
tally, the farmwoods average as the best 
grade of forest land, because the farms 
are located in the regions of the best 
soils. Their productive capacity there- 
fore probably averages the highest for 
any class of timberland in the country. 


another by the Forest Service that will 
Cause many to make some adjustments 
in their thinking about the forest land 
belonging to farmers. It is that approxi- 
aately one-third of the total cut of tim- 
ber of all kinds comes from farmwoods. 
Tt includes one-fifth of all the sawlogs, 
which turn out one-seventh of the total 
lumber cut, and a much larger portion 
of the total combined cut of pulpwood, 
crossties, poles, piling, stave blocks, posts, 
and fuelwood. For some time it has 
heen estimated that one-half of the cut of 
southern pine comes from trees cut on 
farms. 

The relative portion of farms devoted 
y some kind of timber growth varies 
idely, from a maximum of 60 per cent 


woods was nearly 24 per cent. 
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LARGE INCREASE IN FARM WOODLAND 


By W. R. MATTOON 


U. S. Forest Service 


in New Hampshire to a very low per- 
centage in the states of the prairie and 
plains regions. In Maine, New Hamp- 
shire, and North Carolina, according to 
the 1935 census, from 50 to 60 per cent 
of the total area consists of woodland; 
and slightly less, or from 40 to 50 per 
cent, in the nine states of Vermont, Mas- 
sachusetts, Rhode Island, Connecticut, 
Virginia, South Carolina, Georgia, Flori- 
da, and Alabama. In the next lower 
group, of 30 to 40 per cent, are five 
states; and eight states have from 20 to 
30 per cent. Finally, fourteen states have 
timber growth on 10 per cent or less of 
the farm area. The last comprises al- 
most all of the prairie and plains states. 


The farmwoods occupy more acres than 
any other of the 40 to 50 recognized 
crops on American farms. In the New 
England states they exceed the combined 
area of all cropland and pastureland; in 
the South Atlantic states (Delaware to 
Florida) 7,000,000 acres more than all 
field crops; and in the Gulf and South 
Central states there are three acres of 
farmwoods to every four acres in all 
other crops combined. 


CAUSES OF INCREASE IN FARMWOODS 


It is rather striking that during the 
five-year period (1930 to 1935) while 
the number of farms in round figures in- 
creased 8 per cent and their total area 
increased 7 per cent, the increase in farm- 
The in- 
crease in Arizona of 82.1 per cent was 
the largest for any state. The highest in- 
crease in the eastern half of the United 
States, 65 per cent, took place in Con- 
necticut, followed by increases of from 
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46 to 38 per cent in South Carolina, 
Georgia, and Florida. The lowest three 
of 4.5 per cent, 4.2 per cent, and 3.2 
per cent were in the staple farming states 


of Iowa, Maryland, and North Dakota, 


respectively. 
The Arizona situation seems fairly 
clear. The reduction in cattle which 


began about 1921 seems to have climaxed 
during the spring drought in 1934, with 
the result that much land on ranches 
formerly regarded as pasture was prob- 
ably reported that year as woodland. 
This same influence is reflected in other 
western states. 

In the eastern states some reasons for 
' the large increases are known, and others 
' may become apparent later. Chief among 
them appears to be the migration to the 
farm caused by the depression. Free or 
nearly free wood and water and very low 
house and land rental were powerful fac- 
tors of the migration. Thus during the 
depression a large number of farm opera- 
tions or units were revived or newly es- 
tablished. Many of them were located 
in regions of less fertile and cheap lands. 
That often means regions of rough topog- 
raphy, with relatively large areas of 
woodland as compared with land cleared 
for cropland or pastureland. 

It is known that, in the migration to 
the country, the people often sought lands 
having timber growth because it fur- 
nished them material needed for build- 
ings and fuel and often cash from sales 
of various forest products, including 
syrup and sugar in the Northeast and 
crude turpentine in the South. Some 
lands were cleared for fields or pasture, 
but the woods often remained as a large 
part of the new farm. This throws light 
on the fact that industrialized Connecti- 
cut, with plenty of rough and wooded 
land, led all the states in the eastern re- 
gion in respect to its increase in farm- 
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woods during the 1930-1935 period. I 
the South people found an abundance c 
low priced cut-over forest land wher 
they could maintain themselves relativeb 
cheaply. 

Practically everywhere on farms ther 
has been a general shift in land use fro 
cropland to pastureland, and from wor 
out pastureland to woodland; or even d 
rectly from poor crop fields to wooo 
land. The recent agricultural soil co 
servation program has resulted in the e 
tensive planting of soy beans and othe 
soil-building legumes for pasturage ¢ 
barn feed, with a coincidental abando: 
ment in the use of low-grade pasture 
perhaps with considerable growth « 
trees, which has consequently been r 
ported to the census as woodland. In th 
South, as is well known, abandoned ec 
ton or corn fields often quickly beca 
stocked with young forest growth, es 
cially pines and sweet gum. 

A point of explanation, it is believe 
throws much light on the census are: 
of farm woodland. In order to be i 
cluded in the federal census the gover 
ment requires that a farm be in 
operation”. During the year of 1929, t 
peak of prosperity, as we have seen, mami 
farms were either abandoned or bec 
inactive, particularly in the more high 
industrialized sections. Perhaps the dwe 
lings remained occupied by owners + 
tenants. All such “farms” were a 
matically not included in the 1930 ce 
sus, which recorded the year of 19 
During the succeeding five years man 
such abandoned farm units were broug 
back into active operation, and 
“going” farms were therefore includé 
in the 1935 census. The change in the 
status brought back a very substanti’ 
acreage of woodland because that tyy 
of farmland probably predominated in tlt 
previous farm-abandonment movement. — 


ECENT heavy killing of ponderosa 
R pine in the Pacific states through 
/ attacks of various bark-boring bee- 
tles, principally the western pine beetle 
(Dendroctonus brevicomis Lec.), has 
brought to the forefront the important 
question of controlling or eliminating 
such losses. In the mature and over- 
mature ponderosa pine stands of Califor- 
nia, Oregon, Washington, and Idaho dur- 
ing the past two decades, these beetles, 
ollectively referred to as “pine beetles”, 
have caused an annual timber loss which 
has run into billions of board feet. Some 
areas have lost such high percentages of 
merchantable stands as to become value- 
Jess for logging. Over many areas the an- 
nual mortality has so greatly exceeded 
growth as to result in a serious deple- 
eo of mature timber reserves. Such 
losses as these raise a serious question as 
to the feasibility of profitable sustained- 
yield timber production in the pine re- 
gion, and discourage private timber oper- 
ators from leaving any merchantable vol- 
ume in the woods if it can be profitably 
liquidated at the time of logging. 

Both from the immediate viewpoint of 
timber salvage and from the forestry ob- 
jective of a satisfactory silvicultural man- 
agement of ponderosa pine stands, one 
of the first requirements in the solution 
of the pine beetle problem is a knowledge 
of what type of tree presents the great- 
est risk of beetle attack. Once the type 
of tree most likely to be killed can be 
recognized with a fair degree of certainty, 
it is possible to make partial cuttings 
of beetle-susceptible trees, either for the 
purpose of salvaging valuable high-risk 
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RELATIVE SUSCEPTIBILITY OF PONDEROSA PINES TO 
BARK-BEETLE ATTACK 


By F. P. KEEN? 


trees before they are damaged by beetle 
attack or for the silvicultural objective 
of reducing mortality and increasing net 
growth. 

During the last decade the relative sus- 
ceptibility of different types of pondero- 
sa pine to pine-beetle attack has received 
considerable study by silviculturists and 
forest entomologists. These studies have 
revealed that the risk of being killed by 
western pine beetles is distinctly greater 
for trees of certain types than it is for 
other trees in the same stand. In gen- 
eral, the trees more susceptible to attack 
are the weaker, less vigorous individuals 
and, to a certain degree, those more ad- 
vanced in age. The problem, therefore, 
is one of recognizing the combination of 
characters which indicates susceptibility. 

Dunning, (2) in the study upon which 
he based his tree classification, found that 
in terms of basal area the probable in- 
sect loss was greatest for his classes 7, 5, 
and 4; and that in terms of number of 
trees it was greatest for classes 4, 2, 5, 
and 7, in that order. Person (4) reached 
similar conclusions, and found that the 
beetles showed a decided preference for 
slow-growing trees, for trees in the diam- 
eter range between 20 and 30 inches, and 
for those growing on the poorer sites. 
This selection, he found, was less marked 
under decreasing epidemic conditions than 
under endemic or increasing epidemic 
conditions. Further extensive studies made 
by the writer from 1927 to 1932, in con- 
nection with western pine beetle surveys 
in southern Oregon and northern Cali- 
fornia, repeatedly showed the same selec- 
tive tendencies. A preliminary summary 
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of these studies has been reported by 
Meyer (3). 

During the course of these field studies 
it became evident that marked differences 
in susceptibility existed within some of 
the Dunning tree classes. It even  ap- 
peared probable that, in some cases, these 
differences might be greater for certain 
types of trees within a single class than 
for different tree classes. In order to 
isolate the specific characters that were 
most important in indicating susceptibility, 
it seemed desirable, therefore, to set up a 
more detailed classification, with a large 
number of small, homogenous, easily 
recognized tree types, which could be used 
in the field for further study. 


DESCRIPTION OF THE BaARK-BEETLE 
SUSCEPTIBILITY CLASSIFICATION 


The tree classification which was 
adopted for this purpose, and which may 
be called the “bark-beetle susceptibility 
classification”, is illustrated in Figure 1. 
It is based to a large extent upon the 
same considerations of age, dominance, 
and vigor which Dunning recognized as 
forming the basis for his seven classes. 
The new classification uses these same 
basic characteristics to regroup all pon- 
derosa pines into a larger number of 
classes. The two characteristics of age 
and vigor are given primary importance. 
Four age groups are recognized, desig- 
nated 1 to 4; and four degrees of crown 
vigor, designated A to D. Combining 
these two major groups gives a series of 
16 classes, covering all types of trees 
found in a stand. 

The tree class descriptions to a large 
extent follow those defined by Dunning, 
but they have been modified to apply 
more specifically to the mature ponderosa 
pine forests of average site IV quality in 
southeastern Oregon and_ northeastern 
California. Although trees throughout 
the pine region may be similarly grouped 
into 16 age and vigor classes, the class 


JOURNAL OF FORESTRY 


descriptions will have to be somewha 
modified to apply in other localities an 
on poorer or better sites. 


AcE Groups 


Trees are first divided into four ag 
groups—young, immature, mature, an 
overmature. In average site IV ponderc 
sa pine stands of the Pacific region, th 
characteristics of these age groups are 
follows: 

1. younc. Age: Usually less tha 
75 years. D.b.h.: Rarely over 20 inche 
Bark: Dark grayish-brown to black, deep 
ly furrowed, with narrow ridges betwee 
the fissures. Tops: Usually pointed, witi 
distinct nodes. Branches: Upturned a 
whorls. 

2. imMaATURE. Age: Approximatek 
75 to 150 years. D.b.h.: Rarely over 2 
inches. Bark: Dark reddish brown, wili 
narrow, smooth plates between the fi 
sures. Tops: Usually pointed, but witi 
nodes indistinct. Branches: Mostly w 
turned and in whorls for upper half + 
crown. 

3. MATURE. Age: Approximately 1& 
to 300 years. D.b.h.: Rarely over 4 
inches. Bark: Light reddish brown wi 
moderately large plates between the fi 
sures. Tops: Pyramidal or round 
Branches: Upturned near top, those 
middle crown horizontal, lower on 
drooping; whorls incomplete. 

4. OVERMATURE. Age: More than 3 
years. D.b.h.: Usually of large diameté 
Bark: Light yellow, the plates usual! 
very wide, long, and smooth. Top, 
Usually flat and making no further hei 
growth. Branches: Mostly  droopi 
gnarled, or crooked. 

In dividing trees into these four ge 
eral age groups, more weight should — 
given to relative maturity, or what mi 
be called “physiological age”, than 
exact age as indicated by annual rin 
Some trees growing under favorable ca 
ditions, particularly on good sites, reta 
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Fig. 1.—A ponderosa pine tree classification chart for comparison of bark-beetle susceptibility 
classes based on age and vigor. 
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their youthful appearance and vigor much 
longer than do trees that have been 
forced to struggle against unfavorable 
environmental conditions, such as those 
on poor sites. Since trees must be judged 
largely on the basis of external appear- 
ances, those having all the outward char- 
acteristics of a given age group should 
be classed in that group, even though 
they are actually somewhat younger or 
older than the designated age limits. 

The distinction between Groups 1 and 
2 is based largely on color and roughness 
of bark. While both. are sometimes 
called “bull pines” or “blackjacks,” only 
the Group 1 trees have the rough black 
bark which is so typical of juvenile 
growth. The change from Group 1 to 
Group 2 takes place at approximately 
75 years of age in the site IV stands of 
southern Oregon. At that age there is a 
slowing down in the rate of height and 
diameter growth, narrow plates appear 
between bark fissures, and the bark starts 
to take on the reddish-brown color char- 
acteristic of maturity. Suppression in the 
seedling stage may greatly extend the pe- 
riod of juvenile growth and advance sub- 
sequent age limits. The distinction be- 
tween mature and _ overmature trees, 
Groups 3 and 4, is more difficult to rec- 
ognize, and involves character of crown 
as well as bark differences. 


Vicor Groups 


In judging the relative vigor of differ- 
ent trees of a given age, the size of crown 
and abundance of foliage are probably 
the best outward indicators. Therefore, 
each age group is further subdivided into 
four sub-groups based upon relative 
crown vigor. These are designated by 
letters A to D as follows: 

A.—Full, vigorous crowns, with a 
length of 55 per cent or more of the 
total height, and of average width or 
wider; foliage usually dense; position 
of tree isolated or dominant (rarely co- 
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dominant); diameters large for age. 

B.—Fair to moderately vigorous crownss 
with average width or narrower, 
length less than 55 per cent of the 
height; either short wide crowns or 
narrow ones, but neither sparse 
ragged; position, usually codominant but 
sometimes isolated or dominant; diam- 
eters above average for age. 

C.—Fair to poor crowns, very narrow 
and sparse or represented by only a tuft 
of foliage at the top; foliage usually 
short and thin; position usually inter- 
mediate, sometimes codominant, rarely; 
isolated; diameters below average for age. 

D.—Crowns of very poor vigor; foliage 
sparse and scattered or only partially; 
developed; position suppressed or inter- 
mediate; diameters decidedly subnormal, 
considering age. 

By combining the four age sub-groups 
with the four sub-groups of crown vigor 
a total of 16 classes was obtained which: 
could be analyzed for relative suscep- 
tibility. 

According to definition, the comparison: 
between the expanded classification and 
Dunning’s classification is as follows: 


Classes defined Bark-beetle 
by Dunning susceptibility classes 
1 1A, 2A 
2 1B, 2B 
3 3A 
4 3B, 3C 
5 4A, 4B, 4C 
6 1G,.2C, 1DS2p 
7 3D, 4D 
Or, in reverse order: 4 
Bark-beetle susceptibility classes Dunning’s 
classes 
Age group Vigor group 
] exes AB GID eae 1, 2, 6,m6F 
p 4 er tes oie A, ’ C, rete 9 6, 6 
pipe Wee. < re Ay BCs 2ee 3, 4, 4, 7 
4 eed A; B, iG? D 242s » D> Ome 


RELATIVE SUSCEPTIBILITY OF THE TREE 
CLASSES 


In order to determine which of these 
tree classes were particularly favored by 
the beetles in making their attacks, a 


4 


: 


’ 


as 


‘trees between the 
_as compared with the distribution of these 
classes in the original stand is shown in 


Table 1. 
been obtained by dividing the percentage 
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study was started in 1928 in connection 
with western pine beetle surveys in vir- 
gin ponderosa pine stands of southern 
Oregon and northern California. During 
a four-year period, 1928 to 1931, a total 
of 27,465 heetle-killed trees on approxi- 
mately 15,000 acres of sample plots were 
classified under the bark-beetle suscep- 
tibility classification. During the same 
period a mechanically selected sample of 
22,428 living trees was similarly clas- 
sifred for comparison. In 1932 a 10 per 
cent cruise of the plots was made, and 
the total number of surviving trees was 
determined, to which was added the num- 
ber of trees killed by beetles during the 


previous four-year period in order to 
‘reconstruct the original stand as of 1928. 


The apportionment of the beetle-killed 
different tree classes 


The mortality ratio, which has 


occurrence of beetle losses in a given 
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class by the percentage occurrence of that 
class in the original stand, gives a mea- 
sure of relative susceptibility. If, for 
instance, 9 per cent of the killed trees 
are found in a certain class, and 9 per 
cent of the original stand is also found 
in that class, the ratio will be 1, which 
indicates no particular preference. Ratios 
above 1 indicate that such types are more 
frequently found among the killed trees 
and are susceptible, while ratios below 1 
indicate corresponding resistance. 

The results given in Table 1 represent 
the average condition found in the region 
sampled during the period of this study. 
The stands sampled were all virgin pon- 
derosa pine ranging from site III to site 
V, with volumes of from 6,000 to 22,000 
board feet per acre. Pine beetle infes- 
tation varied during the four-year period 
from a highly epidemic condition, with 
a loss in one year on one 640-acre plot 
of 880 board feet per acre, to a low en- 
demic kill on another plot of 70 board 
feet per acre. The average loss on all 


TABLE 1 


RELATIVE BARK-BEETLE’ SUSCEPTIBILITY OF VIRGIN PONDEROSA PINES IN THE KLAMATH REGION 
SOUTHERN OREGON-NORTHERN CALIFORNIA 


year period 1928-1931. 


Trees killed in Average 
Total stand’ 4 years” per per cent 
per 1,000 acres 1,000 acres trees killed Mortality Relative 
Tree class Trees Per cent Trees Percent Per year ratio susceptibility 
A 1,983 8.8 24, 15) 0.3 0.17 16 
B 1,160 ell 40 2.5 0.9 0.49 12 
A C 548 2.4 62 3.8 28 1.58 5 
D 51 0.2 8 0.5 3.9 2.50 1 
A 1,987 8.8 45 2.8 0.5 0.32 15 
B 2,181 9.7 153 9.5 Meee .98 11 
2 Gc 1,409 6.3 229 14.1 4.1 2.24 Ps 
D 344 15) 29 1.8 24 1.20 8 
A 1,940 8.6 56 aco 0.7 0.41 14 
B 2,387 10.6 189 eae 2.9 1.10 10 
a C 1,840 8.2 212 «13.1 29 1.60 4 
D 674 3.0 65 4.0 2.4 33 6 
A 1,997 8.9 70 4.3 0.9 0.48 13 
B 2,242 10.0 188 11.6 Za 1.16 9 
2 c 1,290 5.7 200 ©=«124 3.9 2.18 3 
D 489 ee 47 2.9 2.4 1.32 1 
Total aoe 100.0 1,617 100.0 18 
2Total living pine stand as of 1928, based on a 10 per cent cruise of 15,000 acres of sample 
plots. ; 
4 "Based on 100 per cent cruise of beetle mortality on the same sample plots during the 4- 
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plots during the four-year period was 
approximately 300 board feet per acre 
per year. 

The mortality ratios represent the gen- 
eral averages found under all of the 
above conditions. They should not be 
considered as fixed constants, but rather 
as a sliding scale of values which vary 
for different stands and intensities of in- 
festation. While the present ratios are 
undoubtedly significant of the general 
trend in virgin ponderosa pine stands of 
this region, quite different ratios may be 
expected in reserve stands left after differ- 
ent degrees of cutting and in forests 
placed under management. 

On the other hand, the relative suscep- 
tibility ranking of the different tree 
classes does not change appreciably un- 
der varying conditions. When infestation 
is low, the selective tendencies are more 
pronounced and a greater proportion of 
loss occurs in the more susceptible tree 
classes at the top of the scale. As the 
mortality rate increases, more tree classes 
are included. Under severe epidemic 
conditions, especially on the poorer sites, 
nearly all classes of trees, except the most 
resistant types, are apt to sustain a nearly 
equal proportion of the total loss. 

It will be noted that in each age group 
susceptibility increases with a decrease 
in crown vigor (A to D), except that in 
the three older age groups the C crowns 
appear to be more susceptible than the 
D crowns. While the number of cases 
represented by the D crowns may not 
be sufficiently large to substantiate this 
point, it has been observed in the field 
that the very poorest trees, as represented 
by the D crowns, are often ignored by the 
beetles, while neighboring trees of better 
vigor are taken. It may be that trees 
of this class offer too little nourishment 
to the beetles to make them attractive. 

A comparison of the relative suscep- 
tibility by comparable crown classes for 
the four age groups brings out the point 
that there is a gradual increase in risk 
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with advancing age (1 to 4). It will be 
noted, however, that the difference in age 
between one class and the next is not 
nearly so important in determining sus- 
ceptibility as a difference in crown vigor 
class. For instance, an old, overmature 
tree of Class 4A, while more susceptible 
than younger trees with A crowns, is not 
nearly as likely to be killed as an imma- 
ture tree of Class 2B or 2C. Such a vet- 
eran dominant tree usually has crowded 
out all of the trees around it and is well 
able to continue resisting the elements 
and insect attacks for a few more years, 
as it has done for the past three centuries 
or more. A young intermediate or co- 
dominant tree struggling for its place in 
the stand is much more likely to suc- 
cumb within the same period of time. 
The present study shows that in the’ 
ponderosa pine stands of this region bark . 
beetles are carrying on a natural selection 
which thins the stands of the weaker indi- . 
viduals and favors the survival of the : 
dominants. They are Nature’s silvicul- . 
tural agents, which relieve the pressure : 
of severe tree competition or of critical 
growth conditions and tend to preserve: 
a natural balance between growing stock : 
and available supplies of plant food and | 
soil moisture. Since all trees with C and| 
D crowns are susceptible to pine-beetle : 
attack, with B crowns intermediate and | 
with A crowns resistant, it is apparent: 
that these beetles are effecting a type of! 
tree elimination which is comparable to» 
an improvement thinning. Year by year’ 
they are making “thinnings from below”’ 
and a “selection cutting” of the older age» 
classes. On poor sites this elimination: 
during epidemic periods sometimes ap- - 
proaches a clear cutting. This thinning: 
process is largely responsible for the» 
spacing found in a natural forest. The» 
beetles show a marked tendency to con-- 
centrate their attacks upon trees growing: 
in groups—probably because of the severe: 
competition which group-wise trees may) 


sxperience, especially during periods of 
rought. 


APPLICATION To Markinc PRACTICE 


To illustrate how the results of this 
tudy may be of value in connection with 
arking virgin ponderosa pine stands for 
salvage or selection cuttings, it may be 
f interest to examine Table 2, in which 
he average stand structure on 15,000 
eres of site quality IV ponderosa pine 
southern Oregon is used as a basis. 
n this table the merchantable stand is 
ubdivided into groups according to rela- 
ive susceptibility and value. 

‘For practical purposes, the 16 tree 
lasses are arranged in three general sus- 
reptibility groups as follows: 

Susceptible Types.—This group includes 
all trees with C and D crowns, and, ac- 
cording to relative risk from higher to 
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lower, the tree classes belonging here ap- 
pear in the following order: 1D, 2C, 4€, 
3C, 1C, 3D, 4D, 2D. 

Intermediate Types—This group takes 
in trees with B crowns in the three older 
age classes. From higher to lower risk 
in this group, the order is as follows: 
4B, 3B, 2B. 

Resistant Types.—This group, on the 
average, is resistant to beetle attack and 
therefore comprises the best trees to leave 
in the reserve stand as far as pine-beetle 
risk is concerned. From the poorest risk 
to the best, these classes are as follows: 
1B, 4A, 3A, 2A, 1A. All except class 4A 
are types of trees which are normally left 
under present Forest Service marking 
policy. 

In Table 2 trees 10 inches or more in 
diameter are arranged by classes accord- 
ing to these three susceptibility groups, 
and further, according to their relative 


TABLE 2 


SENERAL SUSCEPTIBILITY AND VALUE GROUPING OF VIRGIN PONDEROSA PINE STAND IN SAMPLE AREA 
oF 15,000 AcRES IN SOUTHERN OREGON 


Free class Averagediameter Average volume Percentage of stand volume 
e (inches) (board feet) Tree class Group Type 
SUSCEPTIBLE TYPES. TREES OF HIGHEST BEETLE RISK 
Bees usually of high value 
4 C 28 1,280 9.1 
; 21 540 5.3 14.4 
Eees usually of low value 
2 C 6 160 Wal : 
4 D 18 300 1.0 
oo D 14 140 0.5 ne = 
2D 12 70 0.1 oF = 
inmerchantable —— 
iC 12 6) 0.2 eas 33 
= iD 10 30 0.2 17.3 
F INTERMEDIATE TYPES. TREES OF FAIR RISK UNDER AVERAGE CONDITIONS 
res usually of high value 
= 4B 32 1,790 23.0 = ee 
3B 26 930 12.4 35.4 fi 
ually of low value — 
= B ey 19 300 onal oe 39.1 
é; RESISTANT TYPES. TREES REPRESENTING GOOD RISKS 
Bes usually of Meh value 
4A , 2,200 25.5 nite oh 
= 1,100 11.9 37.4 oh 
rees usually of low value ——— 
1B 14 100 0.7 i um 
2A 20 370 4.3 ot = 
oA 14 100 1.2 6.2 43.6 
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commercial value as indicated in a study 
by Anderson (1) for comparable tree 
classes. 

If the primary purpose of a marking 
is to salvage valuable trees which are 
likely to be killed before they are reached 
in the normal course of logging, then 
only such classes of beetle-susceptible 
trees as will yield a profit need be in- 
cluded. Trees of no value may be left in 
the woods to run the risk of beetle at- 
tack, for even if they are killed no present 
convertible value has been lost. On aver- 
age sites or better, Classes 4C and 3C, 
which in the stand illustrated in Table 2 
contain 14.4 per cent of the volume, 
would be given first consideration. A few 
of the other C- and D-crown trees might 
be taken when accessible. If the site 
were poorer than average, then trees of 
Classes 4B and 3B, representing an addi- 
tional 35.4 per cent of the stand in trees 
of intermediate risk but of high value, 
should be included. 

Such a plan of salvage would neces- 
sitate covering large areas with a light 
cut in a short space of time. Economic 
considerations will decide to what extent 
such a plan is feasible and how large a 
volume will have to be removed to make 
the operation profitable. Unless the cut 
is heavy enough to open up the stand 
and stimulate growth in the reserve, the 
effect in reducing the threat of beetle in- 
festations. is likely to be negligible. 

If, on the other hand, the primary pur- 
pose of a marking is to forestall pine- 
beetle outbreaks and reduce mortality 
rates, then all the more susceptible types 
of trees likely to foster infestations should 
be removed and the stands sufficiently 
thinned to give noticeable release and 
growth stimulation to the reserve. This 
usually will involve a much heavier cut, 
and it will not be possible to cover an 
area as quickly as with a salvage cutting. 
In average site IV stands, the minimum 
requirement would be the removal of the 
more susceptible types, which include all 
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trees of classes C and D. On poore 
than average sites, trees of intermediat: 
risk, the older trees with B crowns, would 
also need to be taken. 

While it seems reasonable to suppos: 
that a stand which has been thinned o 
the more susceptible trees should be ii 
better shape to resist bark-beetle epi 
demics, there is no proof as yet that such 
stands will be immune to further losses: 
During periods of bark-beetle epidemic 
trees of all classes may be killed. with 
little regard to apparent vigor. Also, op 
poor sites, in “fringe type” timber, ana 
on areas suffering from the effects 
drought, all types of trees are reducee 
in vigor and resistance to pine-beetle ati 
tack, and tend to become nearly equal ii 
susceptibility. There are many example 
to show that on such problem areas it i 
futile to leave as a reserve any but th 
youngest and most vigorous trees. 

It will be noted that the marking sug 
gested for the purpose of preventin; 
beetle outbreaks is comparable to prese 
marking practice in the ponderosa pin 
forests of the National Forests and India 
reservations of this region. Under thi 
more or less standard system, all of thé 
more susceptible and intermediate type 
of trees (Table 2) are marked for cuti 
ting, as well as beetle-resistant trees 
Class 4A. A cutting under this syst 
removes approximately 80 to 85 per ce 
of the stand and so nearly eliminates ali 
types of beetle-susceptible trees on th 
area cut over that the problems of salva 
ing additional values or of further reduc 
ing the threat of beetle loss are usuall: 
solved. During the last decade, however 
on poor sites and in fringe-type timber 
the beetle losses to reserve stands cul 
under this marking practice have be 
such as to raise considerable doubt as t 
its adequacy under these conditions. 

The cutting of all merchantable timber 
such as is the practice on many privat 
operations, of course eliminates for a gooe 
many years further trouble from’ th 
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western pine beetle. Such cuttings, if 
protected from fire, produce even-aged 
stands, often with satisfactory stocking, 
but with the prospect of a second timber 
crop projected far into the future. For 
certain problem areas, such as_ those 
mentioned above, a heavy cut is undoubt- 
edly the only practical method of elim- 
inating serious beetle losses in reserve 
stands and of obtaining substantial net 
annual growth. 

Silvicultural management of our pon- 
derosa pine forests should eventually 
lead to the solution of the present pine- 
beetle problems. Improvement of growth 
conditions and the reduction of mortality 
-are such closely related phases of timber 
‘management that the measures necessary 
to accomplish one are certain to have a 
beneficial effect upon the other. The 
types of trees which should be cut in 
‘order to improve growth in the residual 
stand are also those which should be 
removed in order to reduce mortality. 
Although forest management may not 
‘eliminate all future bark-beetle troubles, 
‘it is at least a step in the right direction 
‘of improving the chances of ponderosa 
‘pine stands to escape such injury. 

- Jn actual practice, economic consider- 
ations will often dictate the extent to 
which silvicultural and bark-beetle haz- 


A 
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ard-reduction measures may be applied. 
Because of their low commercial values, 
it will often not be feasible to remove 
all of the small beetle-susceptible trees 
which it might be desirable to cut from 
a strictly entomological standpoint. The 
final solution of any marking problem 
will of necessity be determined by weigh- 
ing the importance of growth, mortality, 
and economic factors, keeping always in 
mind the ultimate objective of continuous 
profitable forest production. 


LITERATURE CITED 


1. Anderson, I. V. 1934. Why selective 
cutting of ponderosa pine pays. The 
Timberman, 35:11. Sept. pp. 12-20, 
26, illus. 


2. Dunning, Duncan. 1928. A tree 
classification for the selection forests 
of the Sierra Nevada. Jour. Agr. 


Res., 36: 755-771, illus. 
3. Meyer, W. H. 1934. Growth in selec- 


tively cut ponderosa pine forests of 
the Pacific Northwest. U. S. Dept. 
Agric. Tech. Bull. 407, 64 pp., illus. 


4. Person, H. L. 1928. Tree selection 
by the western pine beetle. Jour. For. 
26: 564-578, illus. 


FIRST THINNING IN WHITE PINE PLANTATIONS 


By ROBERT T. CLAPP 
Yale School of Forestry 


An increasing number of forest plantations established 20 or more years ago are 
reaching the age at which thinnings should be initiated if the maximum production 


of high-grade lumber is to be obtained. 


of planted white pine stands in the Eli Whitney Forest, near 


This report of the first commercial thinning 


New Haven, Conn., 


should interest persons entrusted with the care of plantations of similar age elsewhere. 


OR more than three decades the 
Pitee Haven Water Company, owner 

of the Eli Whitney Forest, has been 
gradually planting the open portions of 
the watershed, using for the most part 
white and red pine. Many of the planta- 
tions are now 20 to 40 years old and in 
need of thinning, but the limited market 
for small pine wood has made thinnings 
inadvisable except on a small scale. Thin- 
ning on a commercial scale has awaited 
the time when the trees which should be 
cut are large enough for sawlogs. 


An opportunity for the first commer- 
cial thinning came early in 1936, with 
a sale of small white pine logs from 
plantations 26 to 38 years of age in the 
Maltby Division of the Eli Whitney For- 
est. The pine was included with a sale 
of hardwood stumpage to a local port- 
able mill operator, who agreed to buy 
25,000 board feet of pine. 


The operator did not wish to do the 
logging on this job, which involved par- 
tial cutting and utilization of very small 
material, but he agreed to buy the pine 
in the form of logs delivered beside a 
truck road. The contract specified that 
the logs should be cut in 8-, 9-, 10-, 12-, 
14-, and 16-foot lengths with a minimum 
top diameter of 6 inches. The price was 
$10 per thousand feet board measure as 
scaled by the International Log Rule. 
The logs were to be scaled in the woods 
by the New Haven Water Company. 


A portable mill was set up at a cen- 
tral location, designated by the Water 
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Company with due regard for sanitation 
of the water supply, within a reasonabl| 
hauling distance of all the pine ane 
hardwood timber. Operations commencee 
in January, 1936, and continued inter: 
mittently through the winter and spring; 
The pine cutting was completed by Apri 
15: 


SILVICULTURAL ASPECTS 


To obtain the 25,000 board feet 29.) 
acres of plantations were thinned, c 
which 16.3 acres were plantations 22 
years of age (from seed), on former agr’ 
cultural land of high-soil fertility. Her, 
the original spacing was 6 x 6 feet. At thi 
time of thinning, these stands containes 
approximately 700 to 800 trees per acre 
and the average size of codominants we; 
about 40 feet in height and 7 to 9 inchei 
in diameter. Figure 1 illustrates the ger 
eral appearance before thinning. In FT 
places the crown canopy was very dena 
and the live crowns were in danger of be 
coming too narrow and short to mainta® 
symmetrical form and rapid growth. Sé 
lected trees numbering 150 to 200 pe 
acre, spaced as uniformly as_possibl 
had been pruned at various times fro 
1927 to 1932 until clear lengths of 1 
feet had been obtained. Nearly all « 
the pruned trees were crowded on at lea 
one side. 


Many of the trees had been weevild 
one or more times, but the ronal 
crooks usually were slight because of t 
density of the stands. Throughout thee 
dense stands, however, there were occ< 
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sional openings caused by the early death 
of several adjacent trees. The survivors 
in and around these openings were char- 
acteristically large-limbed and of larger 
diameters than those in the denser por- 
tions (though of about the same height). 
As a rule they were severely weeviled, 
with many forks and large crooks. 

The remaining 13.5 acres thinned con- 
sisted of somewhat older plantations. One 
stand of 2.1 acres was 33 to 34 years old, 
planted with approximately 4.x 4 spacing 
on cut-over hardwood land of medium 
site quality. The hardwood sprouts had 
been cut back so as to produce a nearly 
pure stand of pine. Height and diameter 
‘growth had been somewhat slower than 
in the plantations described above, so 
that only a few trees were large enough 
to be merchantable in this sale. A plan- 
tation 35 to 38 years of age covered 7.0 
acres of cut-over hardwood land on a 
rocky ridge. Poor growing conditions 
‘and hardwood sprout competition had 
reduced the stand to a little over 500 
trees per acre, most of which were badly 
weeviled and less than 30 feet in height. 
Only occasional groups of trees were in 
need of thinning. The remaining 4.4 
acres were part of a 35-year-old planta- 
tion in an old field. Part of the original 
plantation had been killed by fire and 
later replanted with Scotch pine. The 
remainder had suffered rather severely 
in spots from hardwood competition. At 
the time of thinning the white pine oc- 
eurred in groups among the Scotch pine 
and hardwoods. On the outer edges of 
the groups the trees were fairly free, 
while those within were crowded. In all 
‘of these older stands pruning had been 
carried up to 17 feet on such well-formed 
trees as occurred at about the Deeper 
spacing. 

Marking for the thinning was done ihe 
the forester for the Water Company and 
his assistant, the trees to be felled being 
blazed with an ax at about breast height. 


(Since the logging was to be done by the 
Company, no check on the felling in the 
way of stump blazing or branding was 
necessary.) Inspection of the logging was 
carried on simultaneously with the scaling 
of the logs. 

In general the marking followed the 
crown thinning principle, with the bulk 
of the cutting in the dominant and co- 
dominant crown classes, and some cut- 
ting in the intermediate class. The gen- 
eral appearance of the stand after thin- 
ning is shown in Figure 2. Overtopped 
trees were not removed, since they con- 
tained no merchantable logs. No trees 
were marked which did not contain at 
least one log of the minimum size (8 
feet long with a 6-inch top d.i.b.). 

In deciding which trees should be cut, 
attention was first directed to the pruned 
trees, for they are intended to form the 
final crop. Pruned trees in need ot more 
growing space were released, usually by 
cutting one adjacent unpruned dominant 
or codominant tree. Often two such trees 
on opposite sides of the pruned tree were 
taken out, but seldom were two trees side 
by side removed. The severity of the thin- 
ning was regulated in a general way by 
restricting the size of most openings to the 
space taken up by the crown of one 
dominant or codominant tree. The aver- 
age diameter of such an opening was 
about 10 feet. The removal of other 
trees which would enlarge this opening 
was avoided as far as possible,- to re- 
duce the likelihood of excessive drying 
out of the soil or undue exposure of the 
pruned trees, which might result in break- 
ing of the crowns or sun-scalding of the 
tender bark. Where two or more un- 
pruned trees occurred between pruned 
trees, the marking required considerable 
judgment, the final choice falling upon 
the tree whose removal was deemed of the 
most value to the best of the pruned 
trees. 

Mention has been made of the occur- 
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rence of poorly formed dominant trees 
of large diameter. These were cut wher- 
ever their 
space to better trees without making open- 
ings much larger than the desirable size 
described above. 

Trees in the intermediate crown class 
were seldom large enough to produce 
the minimum size of log, and because of 
their lower position in the canopy they 
seldom restricted the crown development 
of pruned trees. Hence few of them were 
cut. 


Marking the stands for this thinning 
provided an excellent opportunity for 
passing judgment upon the previous se- 
lection of trees for pruning. Very little 
fault could be found with the pruners’ 
choices with respect to tree form and 
erowth rate, although occasionally indi- 
viduals of the intermediate crown class 
had been selected because of their straight- 
ness of bole without sufficient regard for 
their relative position in the crown can- 
opy. Intermediate trees should be pruned 
only if they can soon afterwards be 
placed in a position for rapid growth by 
thinning out or girdling the poorly formed 
dominant or codominant trees which are 
crowding them. In the instances referred 
to, the pruning had not been followed up 
by such treatment, with the result that 
the pruned trees had become so badly 
oppressed that the thinning held little 
promise for their recovery. 

The ‘spacing of the pruned trees turned 
out to be somewhat less commendable. 
This thinning covered some of the first 
stands pruned in the Eli Whitney Forest 
when the practice was initiated on an ex- 
tensive scale, about 9 years ago. After 
some preliminary training the selection of 
trees had been left to the discretion of 
the laborers under the supervision of a 
foreman. Their tendency was to prune 
more trees than was necessary. Indeed, 
this seems to be characteristic of all la- 
borers as soon as they become interested 


removal would give more 
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in the work, and is the most difficult thing 
to overcome in training men to be gooo 
pruners. As soon as marking commencee 
it was obvious that too many trees haa 
been pruned. Figure 2 illustrates thi) 
condition. As the felling progresse 
the laborers began to realize it. In . 
few cases they were required to cut tree 
which they themselves had pruned onl 
a few years ago, and in many places i 
was apparent that the next thinning woul. 
remove a considerable number of prune 
trees before any appreciable amount a 
clear wood had been formed. In a fer 
places, where at the time of pruning a 
the trees were weeviled and none looke 
very promising, the reverse situation ob 
tained, with pruned trees standing to 
far apart. In well-stocked plantation: 
crooks due to weeviling which appear t 
be serious defects at the time that prur 
ing is initiated frequently are overgrow 
within a few years to such an extent tha 
the distortion nearly disappears. As th 
crowns of surrounding trees close in, th 
branches around the point of weevili 
die off, so that diameter growth is com 
centrated on the main stem, which tena 
to grow straight up and to fill out on tk 
concave sal of the crook. Many tre 
originally rejected for pruning beco 
straight enough to be worth pruning 
few years later. 

An average interval of 17 feet betwee 
pruned trees gives approximately 1€ 
to the acre, which should provide tl 
final crop on a 60 to 80 year rotatio: 
with ample allowance for casualties. 1] 
fact, for good sites this number is co: 
sidered unnecessarily high. S| 

Since 29.8 acres of plantations — wel 
thinned in obtaining 25,000 board fe 
of lumber, the average yield was 
board feet per acre. The cut ranged fro 
270 board feet per acre in a slow 
growing 33-year-old plantation whe 
few of the trees were merchantable f 
logs to 1,800 board feet on one acre © 
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a 26-year-old plantation singled out par- 
ticularly for its density. In the 35- to 
38-year-old plantations the size and num- 
ber of the trees was very irregular, and 
the thinning was done for the most part 
in groups here and there, so that yield 
figures on an area basis are meaningless. 
The average yield per acre for all the 
26-year-old plantations was 1,092 board 
feet. In one 4-acre block, representing 
typical conditions in the 26-year-old 
plantations on good agricultural soil 
where there has been no hardwood com- 
petition, the average volume removed was 
‘1,760 board feet per acre. The photo- 
graph shown in Figure 2 was taken in 
‘this stand. 

The thinning also yielded 53 cords of 
wood, practically all taken from the 
tops of trees cut for logs. All body and 
limbwood down to 2 inches in diameter 
was utilized. No other slash disposal 
Was necessary. 

About 100 trees per acre were removed 

‘in the dense stands. A much smaller 
“number were cut in the more irregular 
_ stands. 
In the fully stocked parts of the 26- 
year-old plantations the volume in trees 
6 inches and more in diameter left after 
thinning is approximately 8,000 board 
feet per acre. 


LoccING 


The logs were cut in lengths which 
‘would give the largest scale by the 
‘International Log Rule. The prevalence 

of slight crooks due to weeviling made it 
advisable to cut many logs in_ short 
‘lengths. Most of them were cut 8 or 10 
feet long, and very few were over 12 
- feet. 

The felling and bucking and cordwood 
“cutting were done by two of the Water 
Company’s regular employees, supervised 
and assisted by a foreman who devoted 
only part of his time to the job. These 
‘men are kept busy during the winter on 


933 


such forestry jobs as pruning, release 
cutting, and other cultural operations, 
but this was their first experience in tim- 
ber cutting. Consequently they were not 
so efficient as experienced loggers would 
have been. Nevertheless, it was decided 
to retain the Company’s regular men for 
this first thinning in young plantations 
in order to gain an idea of the difficul- 
ties of the operation and the best methods 
to use before putting the work on a piece- 
work basis. 

Felling is always a difficult operation 
in dense young plantations. The trees 
are not big enough to fall readily of 
their own weight between the densely 
interlacing branches of surrounding trees, 
and it is necessary for the sawyers to 
drop a tree by pushing it down or slid- 
ing the butt along the ground until it 
falls. The unusually severe winter of 
1936 brought about unforeseen compli- 
cations. . The white pine branches were 
frozen so stiff that it was next to im- 
possible for two men to push a.tree down 
between the crowns of other trees, and 
the deep snow with a crust on top ren- 
dered moving the butt exceedingly la- 
borious. This difficulty was solved by 
hiring one man with a horse to pull the 
trees down, which he did easily by 
hitching a log chain around the butt 
and driving the horse away a few feet. 
The same man and horse were hired to 
snake the logs out to the nearest truck 
road. They were hired by the day and 
worked only on days when a sufficient 
number of logs or standing cut-off trees 
had accumulated to provide a day’s work. 
After the trees had been pulled down 
the sawyers returned and cut them into 
logs. 

From this experience it was decided 
that the best time to make such a thin- 
ning would be in the fall, before deep 
snow accumulates and cold weather sets 
in. It is believed that the expedient of 
pulling the trees down with a_ horse 
should be retained for trees which do not 
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fall readily of their own weight; for even 
when the branches are not frozen and 
there is no snow, getting the trees down 
by man-power takes a great deal of time 
and effort. 

The Maltby Division of the Eli Whit- 
ney Forest is well equipped with woods 
roads serviceable for trucks during most 
of the year. The maximum snaking dis- 
tance for the logs was about 400 feet, 
and the average about 100 feet. 

During the times when the foreman 
was working with the men, the cordwood 
cutting was done simultaneously with 
the log cutting, the foreman cutting most 
of the cordwood himself. The remainder 
was cut as soon as the log cutting was 
done. The wood was thrown into small 
heaps and later drawn out with a light 
truck, which could be driven through the 
woods right up to most of the. piles, 
though some sticks had to be carried a 
few feet by hand. The wood was stacked 
and measured in the open. 


Costs 


The following table shows the total 
cost of the operation, divided as accu- 
rately as possible among the different 
parts of the job: 

Supervision (foreman at $0.45 per 

HOUT | omental ees See TOU 
Felling and bucking, exclusive of 

felling with the horse (2 men at 

0,40 per: hone ies ae 
Snaking logs and pulling down 

trees with the horse (man and 

horse at $0.50 per hour). i 
Chopping wood (foreman at $0.45 

per hour and 2 men at $0.40 

per hour) 
Hauling and piling wood (man 
and truck at $1.00 per hour; 

foreman 5 hours at $0.45; 3 

men 9 hours at $0.40). 


242.00 


68.00 
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The high cost of some of these items 
is better revealed by analysis on a unit 
basis. 

Snaking logs and pulling down trees 
with the horse cost $2.72 per M. Most 
of this is chargeable to the snaking. In 
spite of the short snaking distance, the 
cost is not considered excessive because 
of the small size of the logs and the fact 
that they had to be drawn out one at a 
time to avoid damaging the closely spaced 
trees in the plantations. 

The felling and bucking cost $9.68 
per M without including the time of the 
man and horse in pulling down trees. 
This, of course, is an extremely high 
cost, and is the main reason for the high 
total cost of the job. As stated above, 
inexperienced men were employed on an 
hourly wage basis, and they lacked both 
the skill and the incentive to do the work 
with maximum efficiency. Moreover, weath- 
er conditions were very unfavorable, as 
explained heretofore. 

It is expected that thinning will be 
continued in similar stands in the fall 
of 1936, with the logging contracted at 
about $5.00 per M for felling and buck- 
ing and $2.50 per M for snaking. While 
these are relatively high prices for work 
in pine, they are not considered excessive 
in view of the small size of the material. 

The cordwood was cut for $2.12 per 
cord and hauled and piled for $1.17, 
making a total cost of $3.29 per cord 
beside the highway, where it is being 
sold for $4.00 per cord. The cost of 
cutting was high because the work was 
done by the hour and a large proportion 
of small limbwood was included. 

Since a small profit is being realized 
on the cordwood under these conditions, 
it might seem as though all of the plan- 
tations in the Eli Whitney Forest could 
have been thinned as early as was silvi- 
culturally desirable, cutting only cord- 
wood, or that in the present case it would 
have been wiser to cut all the wood into 
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cordwood instead of sawlogs. This is 
not true, because only a small amount 
of pine cordwood can be sold in this 
Vicinity at one time. The present cut of 
53 cords is probably as much as can 
be disposed of at a profit. 


QUALITY OF THE LUMBER 


The quality of lumber produced and 
its final disposition are of importance in 
relation to the possibility of interesting 
mill operators in future thinnings of 
this sort. 


The larger part of the lumber was 
sawed into l-inch boards 4 to 6 inches 
wide. Some 2x4 dimension was sawed, 
as well as a few fence posts. The lum- 
ber was not graded, but an examination 
guided by the white pine inspection rules 
of the Northeastern Lumber Manufactur- 
ers’ Association disclosed the fact that 
most of it would fall in the Nos 1, 2, and 
3 Common grades. There was, of course, 
no clear lumber, and, as might be antici- 
pated in such young timber, no stain, 
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rot, worm holes, or shake were encoun- 
tered. The chief defects were knots and 
wane. 

The operator is selling the lumber in 
small quantities direct to consumers for 
rough construction and repair work. It 
is expected that le will dispose of all of 
it during the summer and will desire to 
cut more in the fall. It is hoped that a 
steady market for small quantities of 
this type of material can be built up, so 
that thinnings for sawlogs can be made 
at a small profit in all the pine planta- 
tions as soon as they reach the size of 
those thinned this year. 


SECOND THINNINGS 


A second thinning in the same stands 
will be needed in 5 to 10 years. At that 
time the average size of material re- 
moved will be larger and the stands will 
contain fewer trees per acre, making fell- 
ing and snaking easier and reducing the 
logging cost per thousand board feet. 
Consequently the second thinning will be 
more profitable than the first. 


BBB 


Service, located at Oklahoma City, announces the collection and _ local 


: \ RECENT press release from the Third Regional Office of the National Park 


display of approximately 600 species and varieties of flowering plants 
from the Platt National Park of 848 acres, forming one of the most complete 


Park herbariums in the country. 


The collection includes a previously unknown oak hybrid. Another rarity is 
_a type of cone-flower, Brauneria atrorubens, apparently unreported since its first 


discovery was recorded in 1819, by Thomas Nuttall. 
not previously known to exist in the region. 


Many of the species were 
Collecting, classifying, mounting, 


and labeling the specimens required more than a year. The collection has been 
placed in the Park Administration Building, and includes 86 plant families and 


323 genera. 
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VARIATIONS IN THE WOOD OF YELLOW POPLAR FROM THE 
SOUTHERN APPALACHIAN REGION 


By BENSON H. PAUL anp NEWELL A. NORTON 


Forest Products Laboratory, U. S. Forest Service 


OR many years yellow poplar 
F (Liriodendron tulipifera L.) has 

commanded a ranking position in 
the wood-using industries, not only of 
the United States but also in foreign 
countries. Although this species grows 
naturally over a wide range in the east- 
ern, central, and southern states, the area 
within which yellow poplar reaches its 
zreatest commercial importance is re- 
stricted to a rather broad belt beginning 
in southern Pennsylvania and New Jersey 
and extending southwesterly through the 
southern Appalachian region to the Mis- 
sissippi River. The timber of this species 
is used for many purposes for which a 
light, soft, easily workable wood is re- 
quired. In addition, yellow poplar is a 
satisfactory pulpwood. 

The wood of yellow poplar frequently 
has such a variation in hardness and 
weight that considerable annoyance is 
caused the manufacturer when his specific 
requirements demand only soft material 
or material of a uniform quality. For- 
tunately, a study of the environmental 
factors of forest growth reveals general 
principles regarding variations in weight 
and hardness that aid in the appraisal 
and selection of yellow poplar lumber 
and in anticipating the quality of the 
timber that may be grown as a second 
crop. This study also furnishes informa- 
tion on differences in the wood of old 
and young yellow poplar trees, on com- 
parisons of the character of the wood 
from widely separated localities, and on 
the variation in the specific gravity of 
the wood. The study of yellow poplar 
represents only a part of a broad inves- 
tigation of several hardwood timber spe- 
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cies from the southern Appalachian re- 
gion now in progress at the Forest Prod- 
ucts Laboratory. 


DETAILS OF STUDY 


The yellow poplar studied was collected 
in North Carolina, Tennessee, Kentucky, 
and West Virginia. Samples representing 
the entire cross-section of the trunk were 
taken at intervals throughout the mer- 
chantable length of 60 trees representing 
nine stands in the foregoing states. The 
material was collected not only from 
typical old-growth and _ second-growth 
trees, but also from young vigorous trees 
than had come into the old-growth stands 
as replacements. 

The specific gravity, which is the ratio 
of the weight of any substance to the 
weight of an equal volume of water, was' 
determined on 1,823 specimens cut from: 
the samples. Specific gravity values in 
the absence of actual test data may be 
used as a measure of mechanical prop- 
erties. Ring counts and growth measure- 
ments were made on the same specimens. 
Hardness tests, which show the load in 
pounds required to embed a ball 0.444 
of an inch in diameter into the wood to 
a depth of one-half of its diameter, were 
made on green material from five of the 
stands. In addition, notes taken at the 
time the material was collected furnished 
information concerning the forest type 
and composition, quality of the site, ele: 
vation, and character of the soil. 

For the purpose of comparison, . the 
trees studied have been classified intc 
three groups, according to the character 
of the stands; namely, old-growth, young 
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trees in old-growth stands, and second-line passing through each diagram rep- 
growth. In order to make this compari- resents the average specific gravity found 
son on an equal basis, only material for each type of growth. 
taken between the heights of 8 and 20 Wood from the old-growth trees gave 
was used. a lower average specific gravity value 

than that from the younger trees in the 


DIFFERENCES IN THE Woop or Otp anp S4me forest. 


The average specific grav- 


TV CGNO TRS ity range of the middle three-fourths of 
the samples from the old-growth trees 


The results of the specific gravity deter. 4S from 0.32 to 0.39, and in the younger 


minations in the three different groups 
investigated are presented in Table 1 and 
Figure 1. In each of the diagrams in 
Figure 1 the shaded portion indicates the 
range of the middle three-fourths of the 


TABLE 1 


trees from 0.36 to 0.46. 
ond-growth stands on cut-over areas the 
middle three-fourths of the samples ranged 
in specific gravity from 0.35 to 0.43, but 
averaged a little lower than the young 
forest-grown trees. , 


In typical sec- 


: This lower average 
‘total number of specimens, and the un- jg explained by the occurrence of wide 
shaded portions at the left and right the annual rings containing wood of low 


lowest and highest one-eighth of the test specific gravity near the pith in trees 
pieces, respectively. The short vertical originating in fairly open stands. 


COMPARISON OF THE SPECIFIC GRAVITY VALUES’ OF YELLOW POPLAR AT A HEIGHT OF 8 TO 20 FEET 
IN THE TREES FROM DIFFERENT STANDS AND LOCALITIES 


Range in 
Total range specific Average 
Number of gravity of _ specific 
Locality of of specific middle _ gravity of 
growth trees gravity three-fourths stand 
Old growth—150-300+- years 
- Kentuck 
fBreathitt (COTE gyre se ee 14 0.321-0.416 0.342-0.408 0.378 
4M 
Bes Coty Sith EE ee eee ee 2 3d1- .420 .348- .410 377 
ee ca nty Se ee ee Ae eee ae 5 334- .423 .345- .398 Sl 
th Caroli 
eons Cosa Re ere Dae So a ee A Se 4 .293- .438 .324- 400 359 
Vireini 
eo County i 4 .285- .415 313- .383 349 
Young trees 70-150 years of age in old-growth stands 
eee Canty 2 See ee ee ee 4 .359- .506 372- 482 430 
ce Connty Se ee ees 2 842-414 365-307 | 381 
West Virginia 
iceemlnmcie (OCs ae oe 5 .319- .429 .344- 409 379 
Second growth—75 years or less 
S andolsh County eS ee 5 327- .593 342- .476 A409 
Be occihe County Ne en A net A ay 5 .308- .404 .369- .401 384. 
reac Conty Te rs ea ee eee 5 .332- 436 .346- .418 381 
et (COUN yee 3) 332- 419 _357- 411 381 


1Based on volume when green and weight when oven dry. 
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Although the wood from second-growth 
yellow poplar shows as much variation 
in specific gravity as that from old-growth 
trees, the average specific gravity is high- 
er than that for the old-growth. In other 
words, the average old-growth yellow 
poplar trees contain a preponderance of 
lighter and softer wood, and the young, 
vigorous trees growing either in old- 
growth or in typical second-growth stands 
usually contain the heavier pieces. 

A comparison of the hardness of old- 
growth and second-growth yellow poplar 
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appears in Table 2. The data show that 
the hardness values are more variable 
than the specific gravity values. For 
example, while on the average the sec- 
ond-growth yellow poplar is 8 per cent 
heavier than the old-growth, it is 42 
per cent harder on the end grain and 33 
per cent harder on the side grain. Ordi- 
narily a difference in specific gravity of 
8 per cent would be expected. to give a 
difference in hardness of only about 20 
to 25 per cent. This means that rather 
small differences in specific gravity of 


TABLE 2 
AVERAGE RESULTS OF HARDNESS TESTS ON YELLOW POPLAR FROM OLD-GROWTH AND SECOND-GROWTH 
STANDS* 
Side hardness 
; Average of 
Type of growth Specific End Tan- radial and 
and origin gravity hardness Radial gential tangential 
Percent Per cent Per cent Percent Percent 
Old growth; Tennesse and Kentucky. 100 100 100 100 100 
Second growth; West Virginia, North 
Carolina, and Kentucky... 108 142 130 135 133 


*Tested in a green condition. 


Each old-growth value is rated 100 per cent, and the corre- 


sponding values of the second-growth are expressed accordingly. 


IN yy Yj 


YOUNG TREES (N 0L0 GROWTH STANDS 


Yi 
SECOND GROWTH 


eee enna e ee ee ee es ee ee a en os ee | 
026 O30 O32 Q34 O56 038 Q40 O42 O44 O46 046 O50 ASP ASA O56 
SPECIFIC GRAVITY 
(asco ON WEIGHT OVEN ORY AND VOLUME WHEN GREEN ) 


Fig. 1—Specific gravity values of yellow poplar 
from old-growth, second-growth, and young trees 
in old-growth stands. The total range in 
specific gravity in each type of growth js 
shown by the limits of the accompanying dia- 
gram; the crosshatched portion represents the 
range of the middle 75 per cent of the test 
specimens; and the short vertical line in each 
diagram shows the average specific gravity for 
the group. 


yellow poplar may be significant in 
manufacturing articles in which ease of 
working, on the one hand, or resistance 
to indentation, on the other hand, are 
important. 


CoMPARISON OF Woop FROM DIFFERENT 
LOCALITIES 


Although differences in climate, soil, 
and elevation occur among the various 
localities from which the yellow poplar 
was collected, no definite correlation was 
established between these factors and 
specific gravity or hardness. The forest 
type for all the stands was mixed hard- 
woods. The areas from which samples 
were selected in North Carolina contained 
a relatively high percentage of yellow 
poplar. All sites were classified as qual- 
ity II except that in West Virginia, which 
was quality III. Site classification is 
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based upon the total height of dominant 
trees at the age of 50 years. 
Examination of the data for the five 
old-growth stands presented in Table 1 
seems to indicate that yellow poplar from 
Kentucky and Tennessee is heavier than 
either that from North Carolina or that 
from West Virginia. This same order 
is found for the young trees in old-growth 
stands. However, the order is reversed 
When the values for the four second- 
growth stands are studied. In _ other 
words, although the average specific grav- 
ity values derived from these tests on 
both old and young growth show differ- 
ences in the wood from the various local- 
ities studied, the results do not indicate 
that the selection of yellow poplar on 
the basis of locality alone would insure 
obtaining timber of the quality desired 
for any specific need of manufacture. 
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Factors WHicu INFLUENCE THE SPECIFIC 
GRAVITY OF YELLOW PopLaR 


Previous investigations! of hardwoods 
have shown that a decided reduction in 
the specific gravity of a species results 
when competition becomes keen as a re- 
sult of the continued increase in size of 
the trees. For some species this result 
is favorable with respect to the use re- 
quirements of the wood, whereas for other 
species the effect upon the character of 
the wood is unfavorable to its customary 
use. If the harder and heavier wood 
is required by the specific needs of the 
manufacturer, this result may be obtained 
by increasing the amount of growing 
space by proper thinning. 

Growing space influences the root and 
crown developments of the tree, and 
thereby the ability of the tree to obtain 


Fig. 2.—Structure of wood produced during periods of rapid and of slow growth in a virgin- 
growth yellow poplar tree. A has a specific gravity of 0.41, and was produced during the early 
life of the tree, while it enjoyed sufficient growing space; B was produced during a time when 

the trees of the stand were keenly competing for growing space and moisture; the wood has a 

specific gravity of 0.31. 


‘Paul, Benson H. The application of silviculture in controlling the specific gravity of wood, 


Vi. S. Dept. Agr. Tech. Bull. No. 168. 1930. 
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and assimilate plant food elements and 
water from the soil for the formation of 
wood. In any well-stocked immature 
stand, the crowns gradually increase until 
all the available space between the trees 
is occupied. Thereafter, a continual strug- 
gle takes place for growing space and 
sunlight by the crowns of the competing 
trees, resulting in the gradual suppression 
of the weaker trees, and in the case of 


intolerant species their ultimate death 
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Fig. 3.—Specific gravity and rate of growth 
(rings per inch) of yellow poplar in three types 
of growth. The height of each bar represents 
the average specific gravity found from tests 
on the number of specimens indicated in each 
bar having a ring count falling in the class- 
interval shown at the bottom of each bar. 
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through the complete shading of thei 
crowns. Even those trees that are abld 
to extend their uppermost branches intd 
the sunlight lose many of the laterals as 
a result of crowding from the sides, ana 
both the volume and weight of the wooo 
produced is decreased thereby. 

While in general there is not a very 
close relationship between rate of growtli 
(rings per inch) and specific gravity in 
yellow poplar, a study of the formes 
may be useful in appraising the quality 
of the wood of a stand, or a tree, if the 
history of its development is taken intd 
consideration. In yellow poplar the wooo 
lowest in specific gravity usually consist: 
of that portion of old-growth trees in 
which the diametrical growth of the trunks 
has been exceedingly slow. The wood o: 
highest specific gravity has been founa 
in young trees maintaining a fairly rapid 
to moderate growth rate. In_ stand: 
originating in the open, very wide ringz 
near the center of the tree trunk are likes 
ly to contain wood of somewhat lower 
than average specific gravity. Wood oa 
low specific gravity in old trees results 
when competition for moisture, soil nut 
trients, and light causes a reduction ini 
the size of the crowns and a marked nar1 
rowing of the annual growth rings. Ever 
in second-growth stands, overstocking ana 
severe crowding will exert a similar ini 
fluence. Not only is the amount o2 
wood actually formed much less, but alsoc 
since it contains a greater proportion 0: 
large thin-walled cells, the wood is lighti 
er and softer (Figure 2). 

The relationship between specific gravi 
ity and rate of growth (rings per inch) 
is illustrated by the diagrams in Figure 
3. The rings per inch have been groupee 
in class-intervals of five, except in the 
last class, in which all specimens having 
a ring count above a certain number havé 
been placed; and the average specifi 
gravity has been found for all speciment 
falling into these classes. The numbers 0: 
specimens used in determining the average: 
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VARIATIONS IN THE WOOD OF YELLOW POPLAR 


for each class-interval is shown on the 
individual bars. In general, the specific 
gravity is lower at each end of the dia- 
grams, that is, in specimens showing 
either very fast or slow growth. In the 
old-growth yellow poplar, the highest 
specific gravity is found in the specimens 
having a count of 10 to 20 rings per inch. 
The young trees in old-growth stands 
show the highest specific gravity between 
10 and 15 rings per inch. The typical 
second-growth material shows no impor- 
tant variation in the wood having more 
than five rings per inch. 
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VARIATION IN THE SPECIFIC GRAVITY OF 
YELLOW PopLarR AS COMPARED WITH 
OTHER SPECIES 


The total specific gravity range found 
in 1,823 samples of yellow poplar from 
the foregoing stands of old and young 
growth was between 0.27 and 0.55. Three- 
fourths of the yellow poplar specimens 
fall between 0.35 and 0.44, which is a 
variation of 12 per cent above and below 
the middle. This variation is much larg- 
er than is ordinarily found in some of 
our other native species; for example, 
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SPECIFIC GRAVITY 
(8A5ED ON OVEN WEIGHT AND VOLUME WHEN GREEN) 


Fig. 4.—Variation in specific gravity of yellow poplar, based on 1,823 determinations in mate- 
"ey rial from 9 stands. 
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it is slightly more than twice as variable 
as sugar maple on a percentage basis. 
The ranges for the yellow poplar specific 
gravity values are shown by the variabil- 
ity curve in Figure 4. The shaded por- 
tion represents the range of the middle 
three-fourths of the specimens. The aver- 
age specific gravity value based on 1,823 
determinations is 0.394, 

The probable variation of this average 
specific gravity value, when based on 
material from 60 trees, is +0.6 per cent. 
This figure indicates that an even chance 
exists that the true average specific grav- 
ity for yellow poplar lies within the stated 
percentage of the observed average. In 
other words, the two alternatives, that the 
present average of 0.394 will be changed 
by additional tests more than +0.6 per 
cent, and that this average will not be 
changed so much, are equally probable. 


How To JupcE YELLow PopLaR 


Rate of growth in itself does not indi- 
cate the relative weight and_ hardness 
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of any individual piece of yellow poplar 
timber; however, as has been stated, if 
the history of the stand is considered, 
the quality of the wood produced by a 
stand may be appraised. If the manufac- 
turer desires light, soft material, he 
should select it from old trees that have 
been retarded through competition or by 
other agencies. If, on the other hand, 
his needs are best fulfilled by the harder, 
heavier wood, he should choose yellow 
poplar either from the younger trees that 
have maintained a fairly rapid rate of 
growth in the virgin forest or from sec- 
ond-growth stands. 

A more satisfactory selection possibly 
can be made on the basis of weight. The 
Forest Products Laboratory favors the 
use of a maximum or minimum weight 
specification when the purchaser desires 
yellow poplar lumber of a definite char- 
acter for a particular use, although at 
the present time definite limitations of 
weight for different uses have not yet 


been determined. 
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SMITH RILEy, 1878-1936 


Smith Riley, a member of the Society 
of American Foresters since 1904 and a 
senior member since 1905, died at Den- 
ver on August 2. He was one of the 
small and now thinning group of Forest 
Service veterans who were drawn _ into 
the government work in the earliest days 
of the Division of Forestry after Gifford 
Pinchot became its chief, and was one of 
the principal figures under Pinchot in 
building up the western National Forest 
system and in organizing and establish- 
ing the administration of the western for- 
ests on sound foundations. 

Riley entered the Division of Forestry 
as student assistant in May, 1899—less 
than a year after Pinchot succeeded Fer- 
now. His attention had been turned to- 
ward the new profession through helping 
G. Fred Schwartz, one of the five men 
who then made up the working staff of 
the Division, in an examination of the 
oak and pine lands on the estate of 
Riley’s mother in Montgomery County, 
Maryland. Incidentally, the resulting 
working plan was followed in its main 
essentials in the subsequent management 
of the property. A special course in 
‘silviculture and forest planting at the 
Biltmore Forest School constituted his 
technical grounding. 

Field work as an assistant in making 
working plans for forest tracts in New 
York, Tennessee, and Missouri and for 
the Black Hills (S. Dak.) and Bighorn 
(Wyo.) forest reserves was followed by 
his transfer to the General Land Office of 
the Interior Department in November, 
1901, where he was appointed to the posi- 
tion of head ranger and served as tech- 
; 
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nical and administrative assistant to the 
supervisors of the Black Hills, Uinta, 
Medicine Bow, and South Platte forest 
reserves. In 1903 he returned to the 
Bureau of Forestry, and was shortly as- 
signed to boundary examination work in 
the West. To him and his associates— 
such men as E. T. Allen, Olmsted, Bene- 
dict, DuBois, Koch, Reynolds, and others 
—fell the great and arduous task of ex- 
amining the western public domain tim- 
berlands and preparing recommendations 
for Presidential action that resulted in 
blocking up substantially the present 
western National Forest system during a 
relatively brief period. 

A few months after the Forest Service 
received charge of the administration of 
the forest reserves on February 1, 1905, 
Riley was taken out of the boundary 
examination work and made general in- 
spector; and when the first step towards 
establishing a decentralized plan of ad- 
ministration was taken by the organiza- 
tion of the western inspection districts in 
1907, he was appointed by Pinchot chief 
inspector of the important Rocky Moun- 
tain district with a territory of nearly 
30,000,000 acres. The following year saw 
the conversion of the six western inspec- 
tion districts into full-fledged administra- 
tive districts, and Riley’s appointment as 
the first District Forester of District 2. In 
this position he continued until physical 
disablement in 1919 incapacitated him for 
active duty. 

Reforestation and afforestation were 
prominent among his forestry concepts. 
The Monument Nursery, Colorado, and 
the extensive plantings and establishments 
of conifers on the Pikes Peak and other 
slopes of the front range are in large 
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measure monuments to his memory. Ri- 
ley also pioneered much of the early 
thought on the potentialities of increased 
recreational and wildlife uses of the For- 
ests, much of which found fruition in his 
own experience and observation. He 
virtually became a self-made authority on 
these subjects. His interest in them was 
that large that Chief Forester Graves de- 
tailed him for a time to all the western 
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districts to awaken interest and develop 
activity in these then new fields in forest 
conservation. He strongly advocated, 
and in his administrative position was 
able to program, coordinate uses of dif. 
ferent forest resources. He foresaw in 
planning and cooperation that a policy 
of live and let live could be exemplified 
in National Forest administration. 
Although disabled as to walking, his: 


Smith Riley—1878-1936 


mentality remained keen and his general 
health was good. He recovered sufficiently 
to take an assignment as Forester for 
“Rock Creek Park, Washington, D. C., 
followed by an appointment for a time 
as Chief of Game and Bird Be sges in 
the U. S. Biological Survey. 

Riley was ae and respected per- 
sonally and officially. He was a good 
executive. He loved children and they 
knew it, instinctively. Many of his form- 
er associates went often to him for in- 
spiration and counsel: during the years of 
his physical disability. He never lost 
interest in the Federal Forest Service and 
in conservation, nor his love of the West. 
He built himself a little bungalow in a 
part of Denver where, from his window 
or doorstep, he could see in panorama 
each day the great front range of the 
Rockies. Only a week before he passed 
away he spent the day in the Pike Na- 
tional Forest with the family of a Forest 
officer and former associate. His demise 
was unexpectedly sudden and without suf- 
fering, from an acute illness of but two 
days. His former associates carried his 
body to rest in the family plot in Con- 
_gressional Cemetery, Washington, D. C. 
And on a little plot set apart at Monu- 
ment Nursery, Colorado—a planted grove 
of other memorial pines, spruces, and 
firs—will be installed another conifer in 
living memory of a worthy forester and 
~a beloved character. 


Joun H. Hatton. 
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THE TECHNICAL INSTITUTE COURSE IN 
FORESTRY 


“The Place of Ranger Schools in For- 
est Education,” written by Robert Craig, 
Jr., that appeared in the March issue of 
the JourNnaL, shows a definite need for 
semitechnical training in regions where 
employment is possible locally. A course 

of this type of training was started at the 
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Lassen Junior College in 
Calif., in September, 1935. 

The work of the committee gathering 
employment data for men with this type 
of training is particularly valuable as an 
index in setting up a course of study for 
junior colleges in communities where 
there are facilities for field work and 
later employment. In fact, the whole 
feasibility of such a plan hinges on the 
opportunity for this practical field work 
in the immediate vicinity of the school. 
The student in this case can be given 
practical instruction in the field during 
the regular school year, and can work 
on some forest or mill project during the 
summer months and get paid for it. 

The Technical Institute course in for- 
estry at Lassen Junior College has been 
organized to train men for and to raise 
the standard of secondary grades of em- 
ployment. It came as the result of in- 
vestigations instigated by the service clubs 
of Susanville, which were brought to- 
gether by the principal of the high school 
and junior college, saw the opportuni- 
ties in the vicinity, and set about to 
utilize them. 

Susanville lies on the edge of the east- 
ern Lassen working circle, and is one of 
the principal lumber manufacturing cen- 
ters of the California pine region. With 
the Fruit Growers Supply Company and 
the Lassen Lumber and Box Company, 
in Susanville, and the Red River Lumber 
Company 23 miles away, in Westwood, 
operating on an area of over 400,000 
acres of private and public timber land, 
the field of employment is fairly obvious. 
Approximately 240,000 acres of this land 
is being operated on a_ sustained-yield 
basis, with an annual cut from the entire 
area in excess of 200 million board feet. 

To institute this course, the school 
board wisely appointed a committee of 
six members to make whatever recom- 
mendations seemed necessary, and to con- 
tinue to function as an advisory board 
solely for the course. This committee 


Susanville, 
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consists of the general managers of three 
sawmills, the supervisor of the Lassen 
National Forest, the regional planting 
inspector, and the local farm bureau ad- 
visor. It functions from both the prac- 
tical and technical viewpoints, and forms 
a solid foundation on which to build 
a comprehensive semitechnical training 
course for boys interested. 

Mr. J. C. Beswick, chief of industrial 
education in the state department of edu- 
cation, and Professor Myron Krueger, of 
the University of California Forestry 
School, were consulted, and met with the 
committee to draw up a tentative course 
of study which forms the basis for the 
outline. 


First YEAR CurRRICULUM 


First semester Units Second semester Units 


General forestry... 4 Forest protection 4 


Botanye las 4.*Botany ‘Lbs 2e = 4 

Civil engineering la 3 Civil engineering lb 3 
Mathematics —_..- Mathematics _._. 3 
Public speaking —__ 2 Public speaking 2 

Health and physical Health and physical 
education 22.2 == 1 education... 1 
lective wet => Sore: 3 Klective sre. eee o 
20 20 


The course of study has been arranged 
to give the student as nearly balanced an 
education as is possible in the short peri- 
od of two years and still provide a funda- 
mental knowledge of forest and mill op- 
erations. It has also been arranged so 
that students who wish to go on to a pro- 
fessional forestry school will not be re- 
quired to retrace all their steps and begin 
over again. 

In order to comply with the state re- 
quirements for a course of this type, a 30 
hour per week program must be outlined, 
of which 20 hours must be taken up with 
subjects directly applicable to the voca- 
tion in question. 

To discuss the curriculum briefly: 

General forestry is very much like the 
course offered in most forest schools, ex- 
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cept that two hours a week are spent in 
the field. The course has three lectures 
and two hours of field work, and is using 
Joseph Illick’s “An Outline of General 
Forestry” as a text. 

The course in botany is of college 
grade, and equivalent to that offered most 
freshman foresters. It has two hours of 
lecture and six hours of laboratory. 

Surveying is of a more or less prac- 
tical nature. It includes the general 
scheme of land subdivision and use of the 
various instruments employed in forest 
surveys—i. e., hand and staff compasses, 
Abney hand level, topographic trailer 
tape, etc. It provides instruction in 
trail, road, and telephone line construc- 
tion and maintenance, mapping, and map 
reading. Breed and Hosmer’s “Elemen- 
tary Surveying” is being used as a text. 
The work outlined includes two hours of 
lecture and four hours of field work per 
week. 

Considerable time was spent in select- 
ing a text in mathematics. Roe-Smith 
and Reeves “Mathematics for Agriculture 
and Elementary Science” was finally se- 
lected as the most practical. Problems of 
a strictly forestry nature are being in- 
serted wherever practicable. 

A course in public speaking is re- 
quired. The lack of command of clear 
oral expression is an admitted weakness — 
with many of our outstanding foresters. 
With greater importance being attached 
to public relations work, this phase of 
education has become correspondingly 
more important. 

The course in forest protection, re-— 
garded as indispensable in any forestry 
curriculum, offers in addition to fire pro- 
tection a practical study of the more im- 
portant forest insects and forest diseases 
found in this area, fully utilizing the 
extra two hours per week allotted to 
field work. 

Besides the above, a passing grade in 
Junior College English is required of all 
students for feaaduataat 
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The proposed more technical second- 
year curriculum includes courses in lum- 
bering, wood technology, mensuration, 
silvics, range management, and dendrol- 
ogy. Due to the fact that this area fur- 
nishes such a natural laboratory, the stu- 
dent can actually, through cooperation of 
the lumber companies and the Forest 
Service, get valuable experience in the 
field. As was previously mentioned, this 
one fact is what can put these courses 


'over from a vocational standpoint. For 
instance, while the student can _ study 


eastern logging methods in the class room, 
he ean get into the field and run time 
studies on the methods used in the Cali- 
fornia pine region. He can study the 
various methods of stand improvement in 
elass, and can get first-hand information 
in the thinning operations carried on 
both by the Forest Service and the Fruit 
Growers Supply Company, which has a 
large tract on a sustained-yield basis. He 
‘ean learn that lumber is sold by grade, 
‘but is also able to learn something of 
California pine grades from working di- 
rectly with a grader. 

All of these arguments come right back 
to the practicality of this course, and its 
value in solving the problem of a voca- 
‘tional two-year course in forestry. 

: G. M. Wuitcuurcy, 
Instructor of Forestry, 
Lassen Junior College. 
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An IMPROVEMENT FOR THE EHWRHART 
Piantinc TRAY 


; The planting tray of galvanized metal 
designed by E. O. Ehrhart is a very use- 
ful piece of equipment for work in re- 
forestation. It is suitable for use over 
a wide territory in the eastern portion 
of the country. 

The use of a set of 9 trays in experi- 
mental planting work brought out the 
4 
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fact that the tray as originally designed 
is angular in shape and awkward to trans- 
port, and that storage requires an exces- 
sive amount of space. When trays were 
transported 400 miles for use at another 
location, their bulk was out of all pro- 
portion to other equipment; and when 
they were stored at the end of the season, 
they were found to occupy too much 
room. Telescoping the handles of two 
trays into each other proved about as 
convenient a system as any to handle the 
trays with fixed handles. 


The quality needed to reduce the bulk 
of the tray was compactness. An addi- 
tional set of trays was made by a local 
tinner at a cost of $1.50 each, in which 
the design was altered to incorporate this 
quality. The handle uprights were not 
riveted to the bottom, but instead they 
were fastened by short screw eye bolts, 
two on each side, equipped with lock 
washers and wing nuts. In addition, to 
permit nesting of the tray bottoms (simi- 
lar to old fashioned bread pans), the 
sides were inclined by making the angle 
in the bottom 44-inch from the vertical 
on each side. This made necessary a 
slight angle in the two uprights to the 


planting 


sets of nine Ehrhart 
Those at right are square-sided with 
handles riveted on. Those on left have detach- 
able handles and inclined sides which permit 


Fig. 1.—Two 


trays. 


nesting. The sack contains bolts, washers, and 

wing nuts. The set on the left requires about 

one-fourth as much space for travel or storage 
as that on the right. 
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handle. The two ends of each tray (one 
inclined) were lapped, soldered, and riv- 
eted as before. When completed the tray 
bottoms nested quite satisfactorily, han- 
dles were tied compactly in a bundle, 
and the nuts, washers, and bolts were 
kept in a small cloth sack tied to the 
handles. As can be seen in the figure, 
the space required for transporting or 
storing nested trays with detachable han- 
dles is about 25 per cent of that required 
for trays with fixed handles. 

In use, the modified trays are just as 
rigid and serviceable as the original type. 
Two minor disadvantages can be pointed 
out. Beforehand or upon arrival at the 
planting site, the handles have to be at- 
tached to the trays, which is an extra, 
though not long, task. Secondly, loss of 
nuts or bolts may prevent use of a few 
trays. Provision for extras, at a very 
meager cost, will provide for this ex- 
igency. In the preparation of the tin- 
ner’s pattern, if care is taken to make 
the side-holes for bolts equally spaced 
and exact, a minimum of difficulty will 
follow in fitting the handles to the trays. 
The loss in capacity of the trays incurred 
by reducing the area of the bottom is of 
minor import. 

There is room for additional improve- 
ment in the tray. Further reference to 
the figure will show the tendency of the 
inclined ends to “climb” as additional 
trays are nested. This probably can be 
remedied by cutting the pattern so that 
the short end slopes inward 14-inch from 
the vertical, as in the case of the sides. 
This would allow a large number of trays 
to be nested and at the same time main- 
tain a level top to the stack. 


The cost of trays with detachable han- 
dles is the same as for those with fixed 


handles. 


L. F. KEttoce, 
Central States Forest Exp. Sta. 
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INCREMENT DETERMINATION ON THE 
Basis oF STAND TABLES 


In June, 1936, M. A. Kakasai publishee 
in this JouRNAL a note on my article “A 
Simplified Increment Determination on 
the Basis of Stand Tables” (JouRNAL oD 
Forestry, September, 1935). His con 
clusions are “that the method is inapplic 
able to most forests” because it gives gooo 
results only “when the distribution is very 
even and growth strictly uniform.” How 
ever, by way of an example, it is easy 
to show that this is not so. The methoo 
gives excellent results even for a very 
uneven distribution like the normal one: 
also, if the diameter increment is differ1 
ent in the different diameter classes, tha 
errors are relatively small and may bo 
eliminated to a large extent by the apy 
plication of a simple correction factor 
which will be established below. 

(1) We assume a normal distribution 
of trees, given by the equation 

10,000 = x’ 
gee 
4V Qn 32 
where the diameter x is measured in units 
of two inches and where the origin of the 
coordinates denotes a diameter of 20 
inches. The number of trees in the diam: 
eter classes of width 
a=] (= es inches) 
calculated according to this distributions 
is given in column 3 of Table 1 (1st in 
ventory). Now, for a uniform periodica: 
diameter increment 
io(x) pve 2.0.75 
we find that a tree of diameter x measures 
at the end of the period 
x =x-+ec or, x=x’—c 

With this new value we find easily the 
distribution at the end of the period, anc 
we may calculate the number of trees 
which fall then in the different diameter 
classes (2nd inventory, column 4 of Table 
1). Calculating double rising and double 
effective, we obtain the calculated diam 
eter increment (column 5). Comparing 
these values with the theoretical values 0: 
0.75, we find that the root mean square 
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error is only 0.23 per cent of the theo- 
retical diameter increment. 

(2) Starting with the same initial dis- 
tribution, let us assume now a periodic 
diameter increment 

G2) = pe 260 
‘- tree of diameter x measures, therefore, 
at the end of the period 
of Soe SS ie Se G 
eS tating the value 


= (’ —c) / (1 +p) 
in the pristion of the bridinal distribu- 


tion, we obtain the distribution at the end 
of the period, which enables us to calcu- 
late the number of trees in the different 
diameter classes (2nd inventory, column 
8). Calculating again the diameter in- 
erement on the basis of the quotient dou- 
ble rising/double effective, we obtain the 
calculated diameter increment (column 
9). These values differ about 2.4 per cent 
of the theoretical values, but by means of 
a correction factor this error can be con- 
siderably reduced. 

_ (3) We consider a diameter increment 
as a linear function of the diameter at 


breast height. In a forest of a some- 
what equalized distribution the represen- 
tation of the diameter increment as a func- 
tion of diameter by a straight line is in 
general a good approximation, if there 
are only considered the trees above a 
diameter limit of, say, 6 inches. If the 
course of the diameter increment proves 
to be of higher degree, we may get a 
closer approximation by fitting two 
straight lines. 

In order to calculate a correction fac- 
tor, we assume that the number of trees 
is the same in the different diameter 
classes; this even distribution is therefore 
given by the equation 

y=k 

The periodic diameter increment is ex- 

pressed by the equation 
i (x) = px +c 
The distribution of the number of trees 


as a function of their diameter x at breast 
height at the end of the period is then 
found to be 

ee A ep. 


On the ett of these nies equations 


TABLE 1 
: DOUBLE RISING 
a: TEST OF THE FORMULA: DIAMETER INCREMENT = Xa 
DOUBLE EFFECTIVE 
Diameter Diameter increment 
D.b.h.middle First Second increment First Second Calculated 
of class inven- inven- Calcu- Theo- Inven- Inven- Calcu- and cor- Theo- 
Tnches x tory tory lated retical tory tory lated rected retical 
1 2 3 A 5 6 t 8 9 10 ll 
BME 8.5 20 
35 15) 190 263 
33 6.5 267 356 0.753 0.750 267 372 1.050 1.074 1.075 
31 5.5 388 493 0.753 0.750 388 500 1.000 1.024 1.025 
29 4.5 531 643 0.750 0.750 531 639 0.948 0.971 0.975 
a7 3.5 679 786 0.750 0.750 679 766 0.902 0.923 0.925 
25 705 819 904. 0.749 0.750 819 869 0.853 0.873 0.875 
23 15 928 978 0.748 0.750 928 933 0.803 0.822 0.825 


21 0.5 987 993 0.749 0.750 
19 -0.5 987 947 0.748 0.750 
ie =1.5 928 850 0.748 0.750 
415 —2.5 819 715 0.749 0.750 
13 -3.5 679 569 0.749 0.750 
il 4.5 531 423 0.751 0.750 

9 -5.5 388 293 0.753 0.750 

Wf -6.5 267 58 


987 945 0.755 0.773 0.775 
987 907 0.706 0.723 0.725 
928 822 0.657 0.673 0.675 
819 703 0.609 0.624 0.625 
679 569 0.562 0.575 0.575 
531 435 0.514 0.526 0.525 
388 316 0.466 0.477 0.475 
267 139 


9198 9198 


9198 9198 
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we may calculate the theoretical value of 
the quotient double rising/double effective. 
We obtain 


[(2x + a) p + 2c] / a (2 + p) 
instead of the value 


[(2x+a) p+2c] / 2a 
The correction factor is therefore 


(2+p) / 2 
If we determine in our example the 
coefficient p on the basis of the uncor- 
rected values, we obtain 


p = 0.0485 
instead of the exact value 0.05. The 


correction factor is therefore 1.0242. In 
column 10 we find the diameter increment 
calculated and corrected. The differences 
between these values and the theoretical 
values are small; the root mean square 
error is 0.22 per cent of the theoretical 
values. 
H. ArTHuUR MEYER, 

Instituto de Investigaciones Forestales y 
de Caza y Pesca, Coyoacan, D. F., Mexico. 


REE 
AuTHOoR’s CORRECTION 


In the article by Mr. Baker and my- 
self, “A Study of the Gypsy Moth in the 


Town of Petersham, Mass., in 1935”,) 
published in the August issue of thee 
JouRNAL (pp. 759-765), the last sentence 
on the bottom of page 764 should read:: 
“Depending upon age, density, and rel- 

ative proportions of favored and un-. 
favored species, such a reduction will re-. 
quire one, or possibly several cuttingss 
over a period of years.” 

A. C. CLINE, 

Harvard Forest. 


BRR 


ERRATUM 


On page 830 of the August JoURNAL,, 
the word should was omitted by inadver- 
tence from the concluding sentence of! 
President Chapman’s letter, which read} 
in the original: 

“On the contrary, I believe that the: 
grazing resources on the Public Domain: 
should have been transferred to the De- 
partment of Agriculture 20 years ago, and’ 
that such transfer alone will offer a sound, 
centralized administration of grazing, and 
I shall, for the Society, work for this 
end in the passage of the Kleberg Bill.” 


‘ 


© Sie ts 
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Natiirliche und Kiinstliche Astreini- 
gung des Holzes (Natural and 
Artificial Pruning of Timber). 
By Hans Mayer-Wegelin. Mitteil. 
des Fachausschusses fiir Holzfragen 
beim Verein Deutscher Ingenieure 
und Deutschen Forstverein 15:7-14. 
1936. 


Pruning in the German forests serves 
two purposes: to supply work and to in- 
crease the future value of forest products. 
Knottiness of logs affects their value. 
‘Pruning aims to improve timber quality 
by reducing the size of the knotty core 
in the tree and the size of the knots, and 
by preventing the inclusion of black 
knots. Some pruning methods are dan- 
gerous, others are safe. 

How to prune is discussed in the light 
of the process of natural pruning. In 
natural pruning the dying branch pro- 
tects itself against the entrance of fungi 
by the formation of a protective zone. 
Consequently, it is recommended that 

_green branches be pruned in two opera- 
tions, first stubbing or ringing them in 
order to allow a protective layer to de- 
velop by the formation of tyloses and 
deposition of gums or resins. This is not 
effective with large branches or branches 
containing heartwood. Certain species, 
as beech and birch, may not be pruned 
‘green. A protective coating will suffice 
when green branches of oak are pruned, 
but not with beech or birch. Close prun- 
ing as soon as the branches die is recom- 
mended for spruce and pines. Unless 
spruce is pruned, a considerable length of 
the black knots will be overgrown in the 
stem. Spruce branches decay very slowly, 
‘and at 100 years of age the stubs are not 
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yet overgrown. The following statement 
summarizes the recommendations for the 
four principal forest trees in Germany: 

“Beech we must not prune, oak we may 
prune, pine we shall prune, and spruce 
we must prune.” 

Benson H. Paut, 
Forest Products Laboratory. 


Norte: Dr. Mayer-Wegelin is the author of a 
comprehensive treatise on pruning, recently pub- 


ae by M. & H. Schaper Verlag, Hanover.— 


RES 


A Glossary of Technical Terms for 
Use in Indian Forestry. (Adopted 
for Official Use by the Silvicultural 
Conference, Dehra Dun, March, 1929, 
and revised in 1935.) Indian Forest 
Records (n.s.) (Silviculture) Vol. 2, 
No. 1. v + 45 pp. Manager of 
Publications, Delhi. 1936. 


This is the fourth edition of standard 
forestry terms for use in India. The first 
was compiled by A. M. F. Caccia in 
1908, the second by R. S. Troup in 1911, 
and the third in 1929. In addition to a 
glossary of terms there is a very clear 
outline of the various silvicultural sys- 
tems (based largely on Troup), a tree 
classification on the basis of crowns, and 
an outline of thinning classes. A _ list 
is given of the American equivalents of 
numerous terms; among these it is inter- 
esting to learn that our term for natural 
reproduction is after growth; for virgin 
forest, first growth; for normal forest, 
index forest; for plant out, rock out; 
for scribe, scratcher; and for yield table, 
stand table. 

W. N. SparHAwK. 
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Observations on Thinning and Man- 
agement of Eastern White Pine 
(Pinus strobus Linnaeus) in 
Southern New Hampshire. By 
Ralph C. Hawley. Yale Univ. School 
of Forestry Bull. 42. 16 pp., 6 p!. 
New Haven, Conn., 1936. 


This is the third! of a series of prog- 
ress reports by Professor Hawley on the 
permanent sample plots established by the 
U. S. Forest Service in a 35-year-old 
stand at Keene, N. H., in 1905. The 
plots were remeasured by the Forest 
Service in 1909 and in 1915. They were 
then turned over to the Yale School of 
Forestry, and have been remeasured at 
five-year intervals. 


Although the plots included a series 
to compare different degrees of thinning 
and a series to show results of natural 
reproduction under the shelterwood sys- 
tem, this report is concerned chiefly with 
but two plots in the thinning series. 
Plot 601 was heavily thinned from below 
in 1905, 1915, 1920, 1925, 1930, and 
1935. Plot 604, which was never thinned, 
was used as the control plot. 


Although one might gather from the 
title that the publication concerns all 
sites in southern New Hampshire, such 
is not the case. As Hawley points out, 
at least two distinct classes of upland 
soils can be distinguished in southwestern 
New Hampshire. One is a fairly heavy 
and fertile soil having a higher water- 
holding capacity than the other, which 
is sandy and less fertile. White pine 
grows well on both soils, but it meets 
considerably more competition from hem- 
lock and hardwoods on the heavier soils. 


‘The preceding reports are: 
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As the plots are located on the less fer- 
tile soils, where this competition is less 
severe, the results from these studies 
should be applied only to stands growing: 
on the lighter soils. 

The reduction in number of trees per 
acre from 1905 to 1935 was from 778 
to 104 for the thinned plot and from 
828 to 456 for the control plot: The 
greater reduction in numbers on_ the 
thinned plot accounts for the increased 
diameter growth there. The average 
d.b.h. of the trees on the thinned plot in 
1905 was 6.1 inches, on the unthinned 
6.0 inches. In 1935 they were 13.2 and 
9.3 inches. Much of this difference is 
due to the removal of the smaller trees 
by thinning. However, the diamete 
growth on the thinned plot was actually 
greater than that on the control plot. 


The volume increment for the 30-year 


on the unthinned plot, and 28,412 board! 
feet, including trees removed in thinning; 
on the thinned plot. Hawley points outi 
that the difference in quality incrementi 
is much greater than that in quantity; 
the 30-year increment of the trees 1 
inches and over in diameter was 3,9 
board feet greater in the thinned than i 
the unthinned stand. 

Thinning has favored the establishmenti 
of white pine reproduction which willl 
form the basis of the future crop after 
the present stand is removed. It is in 
teresting to note that there are consider- 
ably more hemlock and hardwood seed 
lings on the unthinned plot than on the 
thinned one. | 


For even-aged crops of white pine om 
sandy soils, Professor Hawley recom 


Hawley, Ralph C. A progress report of the results secured in the treating of pure white 


pine stands on experimental plots at 
Bull. 7. 1922. 


A second 


20. 1927 


Keene, New Hampshire. 


Yale Univ. School of Forestry 


ere progress report of the results secured in treating pure white pine 
stands on experimental plots at Keene, New Hampshire. ae B 


Yale Univ. School of Forestry Bull. 
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mends that thinnings be started early. 


probably when the stand is about 15 


years of age, and be repeated every five 
years until the crop is harvested. About 
125 trees to the acre, well spaced, and 
marked with paint should be selected 
for the final crop. To reduce costs, only 
the trees interfering with the crop trees 
should be removed in the five-year thin- 
nings. About five years before the final 
cutting, a heavier cut should be made, 
in which from 40 to 60 per cent of the 
volume is removed. This will stimulate 
the growth of the reproduction already 


‘on the ground as well as favor the es- 


tablishment of additional seedlings. As 
soon as the area is stocked with 10,000 
or more white pine seedlings to the 
acre, and when many of these are two 
feet or more in height, the final cutting 
should be made. Losses from logging, 


‘drought, and Pales weevil will probably 
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reduce the stand to about 1,500 trees. to 
the acre, which will be sufficient to form 
a new crop. After the new crop. is 
formed, release cuttings may be neces- 
sary to remove the hemlock and undesir- 
able hardwoods. 

Hawley recommends that the crop trees 
be pruned to a height of 17 feet after 
they are 25 feet tall. This may be done 
in a single operation. 

The bulletin, written for the land 
owner, is illustrated with excellent photo- 
eraphs, and is very readable and con- 
cise. Although no mention is made of 
the possible use of hardwoods as trainers 
for pine, or of the method of salvaging 
weeviled stands, the bulletin is an excel- 
lent contribution to our knowledge oi 
white pine management. 


H. F. Morey, 
Northeastern Forest Experiment 
Station. 
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NEED FOR A FoREST SEED PROGRAM 
EMPHASIZED 


Editor, JOURNAL: 


A series of two articles entitled, “For- 
est Seed Control” and “A Forest Seed 
Frogram for the United States”, by Henry 
I. Baldwin and Hardy L. Shirley, ap- 
peared in the July and August issues of 
the JouRNAL. The facts presented are 
important and timely, and should receive 
due consideration from all foresters who 
have anything to do with seed collection 
and nursery work. Pertinent basic data 
and information are presented, and a 
definite program is suggested; now all 
that remains to be accomplished—the 
most important, perhaps—is action. It 
will come if many of those who neces- 
sarily must be interested will but give 
the program positive support. The ne- 
cessity of support cannot be overempha- 
sized. Unless it is forthcoming, the pos- 
sibilities of definite forestry advancement 
along this line will be retarded and con- 
fined to the niche of theory. 


The purpose of this communication is 
not to add anything to the “seed pro- 
gram” as presented, but to attempt to 
emphasize such empirical observations as 
are met in the field with the idea of 
stressing the need for a forest seed pro- 
gram. 


Because of added interest in and _at- 
tention to forestry and conservation with- 
in the past few years, nursery work has 
expanded by leaps and bounds. It nat- 
urally follows that this has created an 
increased demand for seed. Where does 
the supply come from? This is not a 
hard question to answer. It follows, in 


short: Wherever it can be obtained. This 
means, with few exceptions, from a fe 
old, well-established nurseries which have 
had to look to the seed market for many 
years and have made special plans fon 
a continuous supply of seed. But the ex 
tensive planting programs which have 
been formulated hastily will have to pay 
dearly for lack of sufficient care and pro. 
gram in the selection of seed. 

‘When seed for nursery work is ob- 
tained through shipments from other req 
gions, the importance of due regard tc 
contrasting features of environment- 
notably climate—is well established, anc 
is stressed by Baldwin and Shirley. Ii 
takes on added emphasis when the fact is 
recognized that much of the seedling 
stock is used in planting areas severely 
eroded and washed, where physiographia 
features are trying even to the best 
adapted strains of species. One cam 
readily realize what will happen wher: 
climate, with its limiting influence, aug, 
ments the severity of the factors of site: 

When the seed is collected locally, 
although this in itself is good, the prac- 
tices used give ground for many criti: 
cisms. Baldwin and Shirley have pointed 
out the use of the C.C.C. in making local 
collections. It has been observed, how- 
ever, that the effectiveness of local col- 
lection is lost in using C.C.C. labor be- 
cause of lack of satisfactory supervision. 

It is generally the practice of seed- 
collecting agencies to send a group of 
C.C.C. under the supervision of a leader. 
during the period of maturing seed, te 
areas where logging is being done. The 
cones are hastily stripped from the slash 
without due regard to the size and form 
position on the crown, and crown-class 0! 
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the tree. Simply, the idea is to get cones. 


Generally speaking, this method would 


meager. 
evidence 


prove to be an efficient one for gather- 
ing seed if strictly supervised. A compe- 
tent forester, therefore, should always be 
in charge. 

It should be his duty to be with the 
crew and specifically designate the tops 
from which seed may be collected. He 
can get a good idea of the size of the 
tree from the distance to the stump, and 
a rough estimation of the crown-class 
from the amount of slash. These points 
are stressed even though knowledge of 
“what constitutes a seed tree” is still 
But it is safe to assume, from 
gathered from developments 
made in farming and horticulture through 
the selection of seed by taking the parent 
into consideration, that positive develop- 


‘ment can likewise be made in improving 


strains of forest seed. If foresters will 
take advantage of knowledge disclosed 


- iz —_—~ 
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in associated fields, mistakes may be 
avoided eventually. 

But the criticism need not stop here. 
The older established agencies of conser- 
vation, as well, seem to pay too meager 
attention to the collection of seed. No 
definite programs are set up; it is made 
a part of the regular administrative work, 
to be done in connection with so-called 
priority activities. One can readily un- 
derstand the minor attention observation 
of seed crops and seed collections will re- 
ceive in the hands of the overworked 
agent. 

The foregoing is merely a hasty sketch 
of several criticisms arising from current 
seed collection practices which are called 
to the attention of the forester almost 
every day. They should tend to empha- 
size the need for a forest seed program 
as suggested by Baldwin and Shirley. 

Martin H. Bruner, 
U. S. Forest Service. 
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UNIVERSITY OF MAINE 


ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. a 
Opportunities for full technical training and for specializing in forestry problems 
of the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 
For catalog and further information address 


FORESTRY DEPARTMENT 


FOREST COVER TYPES OF THE EASTERN UNITED STATES 


A valuable contribution to forestry literature is the final report of the 
Society’s Committee on Forest Types. 97 forest types are listed giving composition, 
occurrence, importance, associates, place in succession and variants and syno- 


nyms. A comprehensive table contains common and botanical names of tree 
species. (Second edition.) Price 50 cents a copy. 


SOCIETY OF AMERICAN FORESTERS 
MILLS BLDG., 17TH AND PENNSYLVANIA AVE., N. W. WASHINGTON, D. C. 


FOREST INSECTS 


By R. W. Doane, Professor of Biology, Stanford University; E. C. Van Dyke, Professor of Entomolog 
University of California; W. J. CuHamsertin, Professor of Forest Entomology, Oregon State Colles 
and H. E. Burke, formerly Senior Entomologist, U. S. Department of Agriculture. 


463 pages, 6 « 9, 
illustrated. Ape text makes available for the first time a comprehensii 
fe presentation of the important part that insects play in the fe 
est, with descriptions of the various orders of insects that ai 
injurious to forests and forest products, and discussions of t 


principal methods of control recommended for each order. 


One of the outstanding features of the book is the special atte 
tion given to bark beetles. Another feature is the wealth 
excellent photographs and drawings, most of which are now p 
lished for the first time. Order from 


AMERICAN 
Rane: SOCIETY OF AMERICAN FORESTERS 


SERIES Mills Bldg., 17th and Penna. Ave., N. W., Washington, D. 


3artlett No. 1-W Compound 
.ever Tree Trimmers—Rope Pull 


No. 1-W Tree Trimmer is 
he most powerful cutting 
‘ool we have ever produced. 
it has the Compound Lever (\ 
sutting head and will sever } 

gany branch up to 
H 114” in diameter with 
the slightest effort. 8 
ft. pole or longer if 
wanted. 


No. 50 Safety Back 
Pole Pruning Saw 
for large limbs. 36” Blade. Has 
overall length of 5 ft. Either tool 
furnished with poles up to 16 ft. long 
by using extra sections. 


Bartlett Tree Paint 


= For destroying and preventing 
—— the growth of wood destroying 
| Wi. fungi and for the protection of 
1 TREEPAINT [fp vounds, use BARTLETT'S TREE 
1 aa WW Earn. Easily applied with or- 
+ [aie H dinary paint brush. 
y Leomoun | Used by St Hich D 
til se y ate ighway epts., 
i U. S. Gov't. Public Utilities and 
Professional Tree Experts. 


Write for Catalog 


5 AND D. 
MARTLETT «MFG. C0. “Ottrorn MicniGAN 
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PROFESSIONAL FORESTRY 
SCHOOLS REPORT 


COMPILED BY H. H. CHAPMAN 


President, Society of American Foresters 


180 pages, with charts............... soe 


A publication of the Society of American 
Foresters, this book presents data pertinent 
to the classification of institutions offering 


curricula in professional forestry. It is a 
comprehensive study of the professional 
forestry schools of the United States. 


9 


Every forester should have a copy 


Order From 
SOCIETY OF AMERICAN FORESTERS 
Mills Bldg., 17th and Pennsylvania 
Ave., N. W., Washington, D. C. 


Manual of the Trees of North America 


i By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of this book. 
was the founder and director of the Arnold Arboretum of Harvard University. 


Its author, the leading authority on the trees of America, 


In it is compressed all the 


essential information on the identification, description and illustration of North American trees from Professor 
Sargent’s “Silva of North America.’’? The resulting book of 900 pages and nearly 800 illustrations answers 
every question on North American tree species and gives their ranges, the properties and value of their woods 
as well as their English and Latin names. This standard book, published at $12.50, is now offered at $5.00, 


less than half the previous price. 


Order from 


Society of American Foresters 
Mills Bldg., 17th and Pennsylvania Ave., N. W. 


Washington, D. C. 


THE NEW YORK STATE COLLEGE OF FORESTRY 
SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the degree 
of Bachelor of Science. There is also opportunity for graduate work in several branches 


of forestry leading to advanced degree. 


The College has ample laboratories and classrooms in William L. Bray Hall and the 
Louis Marshall Memorial Building. It has forest properties approximating 20,000 acres 
that serve for demonstration, research and instruction in forestry. 

Special laboratories for instruction in wood technology, in pulp and paper making, 
in kiln-drying and timber-treating and a portable sawmill are other features of this in- 
stitution. Applications for admission must be filled out and returned before June 15. 


Catalog mailed on request. 


SAMUEL N. SPRING, Dean 


Prepare Now for Autumn Fire Hazards with 


RANGER-SPECIAL 


Heavy rubber lined canvas prevent: 

leakage, sweating—air tight closing, 

vice locks automatically when sv 
closed—cannot come open. 


fl Extremely com- 
= fortable and easy 
to carry. Bag con- 
forms to shape of 
your back without 
chafing or digging 
in, 


Can be filled 
quickly by one 
man — large 
square opening 
makes interior of 
bag easily acces- 
sible for cleaning 
— can be rolled 
up and stored in 
limited space. 


Temperature resistivity of cz 
safeguards health of operato) 
proofed against mildew, rot, 
rust — flexibility absorbs s: 

shocks without damage. 


FENWICK-REDDAWAY MANUFACTURING CO. 


SOLE MAKERS: 


46 PARIS ST. NEWARK, N. J. 


Large stocks always on hand assuring immediate shipment on receipt of orde 
Descriptive circulars with full particulars sent on request. 


